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ADDRESS  TO  THE  ROYAL  GEOGRAPHICAL  SOCIETY.* 

By  Sir  CLEMENTS   MARKHAM,  K.C.B.,  F.R.S.,  President. 

The  year  that  has  been  completed  since  our  last  anniversary  will  be 
memorable  in  the  annals  of  our  Society  for  two  events,  which,  though 
in  very  different  ways,  will  become  important  landmarks.  The  first  is 
what  I  hope  will  prove  the  crowning  of  the  ediOce  of  our  educational 
policy,  by  the  establishment  of  the  School  of  Geography  at  Oxford. 
The  second  is  the  generous  and  patriotic  gift  by  our  associate,  Mr.  L. 
W.  Longstaff,  whereby  our  antarctic  enterprise  was  converted  from  a 
weary  up-hill  struggle  to  what  Lord  Torrington  and  Admiral  Colomb 
would  correctly  describe  as  an  expedition  "  in  being." 

If  we  succeed  in  training  all  our  travellers  to  do  valuable  scientific 
work  during  their  wanderings,  and  if  at  length  we  leaven  educational 
establishments  of  our  country  with  thorough  geographical  teaching, 
this  Society  will  indeed  have  performed  a  great  national  service.  In 
the  first  part  of  this  work  I  believe  that  we  are  making  steady  progress. 
The  system  of  instruction  under  Mr.  Coles  continues  to  be  a  pronounced 
success.  During  the  past  year  sixty-two  intending  travellers  have 
received  instruction  in  practical  astronomy  in  the  Society's  observatory 
and  in  surveying  with  the  theodolite,  prismatic  compass,  and  plane- 
table  in  the  country.  This  year  our  diploma  has  been  received  by 
eleven  of  these  students,  after  successfully  passing  an  examination. 
Altogether  sixteen  diplomas  have  been  granted,  ten  of  the  recipients 
being  officers  in  the  army,  and  two  officers  in  the  navy.  This  is  our 
most  important  educational  work,  because  it  has  the  most  direct  bearing 
on  our  special  objects.  The  presentation  of  prizes  on  board  the  train- 
ing ships  Conway  and  Worcester  was  designed  to  stimulate  interest  in 
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geographical  research  at  a  muoh  earlier  age.   The  results  since  1 882,  when 

the  puke*  began  to  be  given,  have  been  most  satisfactory.    Not  only  is 

great  tu teres t  taken  in  this  fasoinating  subject  by  the  boys  themselves, 

b\it,o/treful  attention  is  given  to  their  instruction,  and  the  head  master 

'  uf  the  Worcester  writes  an  excellent  special  treatise  every  year  for  the 

.  uae  of  the  oadets,  on  the  region  that  has  been  selected  for  the  subject 

"•  of  examination.     It  is  early  to  look  for  practical  results  in  the  subse- 

'•V  quant  careers  of  our  prize  cadets,  yet  one  of  them  has  already  reached 

the  threshold  of  an  unknown  region,  and  is  eager  to  plan  a  more  thorough 

exploration. 

The  policy  of  the  Council,  with  regard  to  tho  promotion  of  general 
geographical  education,  has  been  modified  since  1897.  Then  we  con- 
templated the  establishment  of  a  School  of  Geography  in  London  ;  but 
it  was  found  that,  for  several  reasons,  such  a  plan  was  impracticable. 
Wo  then  turned  to  Oxford,  believing  that  one  of  our  ancient  seats  of 
learning  would  offer  the  best  locality,  certainly  the  most  fitting  locality, 
for  such  an  institution  as  we  desired  to  see  established.  Accordingly  I 
submitted  a  proposal  for  the  creation  of  a  School  of  Geography  at 
Oxford,  under  the  joint  control  of  the  University  and  the  Society,  with 
expenses  shared  by  the  two  bodies.  My  plan  was  favourably  received 
by  the  Vice-Chancellor,  and  by  the  other  authorities  whose  concurrence 
was  necessary,  and  an  arrangement  has  now  been  arrived  at  which,  I 
believe,  will  have  satisfactory  results.  Our  Society  agrees  to  pay  £400 
a  year,  and  the  University  agrees  to  grant  a  like  sum,  towards  the 
expenses  of  an  Oxford  School  of  Geography.  It  will  be  under  the 
superintendence  of  Mr.  Mackinder,  subject  to  the  supervision  of  a 
joint  committee  consisting,  in  addition  to  the  Vice- Chancellor,  who 
will  have  a  seat  ex  officio,  of  four  members  of  the  University  and  three 
members  of  our  Council.  Mr.  Mackinder,  as  University  Reader,  will 
lecture  twice  a  week  during  the  three  terms,  and  will  also  have  special 
classes  for  advanced  students.  There  will  be  an  assistant  who  will  lecture 
on  physical  geography,  will  hold  classes  five  times  a  week,  and  will  teach 
surveying  and  cartography;  and  there  will  be  two  lecturers,  one  on 
certain  branches  of  physical  geography,  and  one  on  ancient  geography. 
It  is  expected  that  undergraduates  will  attend  one  or  other  of  the  courses 
of  lectures,  for  already  upwards  of  a  hundred  undergraduates  attend  Mr. 
Mackinder's  lectures.  It  is  intended  that  a  diploma  shall  be  granted  to 
students  who  complete  the  course,  and  there  will  be  one  or  two  scholar- 
ships of  £60.  These  will  be  inducements  to  graduates  to  spend  a  year  in 
mastering  the  principles  of  geography,  and  the  knowledge  required  for 
teaching  the  science  and  for  making  it  practically  useful.  The  upper 
floor  of  the  old  Ashmolean  building  at  Oxford  has  been  set  apart  for  the 
purposes  of  the  School  of  Geography,  and  an  annual  sum  will  be  devoted 
to  the  supply  of  books  and  appliances. 

The  deplorable  neglect  of  geography  in  our  public  schools  is  due  to 
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the  want  of  competent  instructors,  to  an  absence  of  appreciation  of  the 
importance  of  geography,  and  to  the  system  of  competitive  examinations 
which  has  proved  to  be  the  great  enemy  of  education  and  learning. 
We  see  the  consequences  in  the  geographical  ignorance  of  public  men 
leading  to  serious  mistakes,  to  risks  of  war,  to  refusals  of  help  to  useful 
enterprises ;  and  in  the  failure  of  economists,  merchants,  and  others  to 
understand  the  questions  they  have  to  consider  in  their  more  important 
bearings,  owing  to  absence  of  appreciation  of  their  geographical  aspects. 
We  hope  that  the  new  School  of  Geography  will,  in  the  course  of  time, 
be  a  remedy  for  this  lamentable  neglect  of  one  of  the  most  essential 
branches  of  a  liberal  education.  We  look  forward  to  our  public  schools 
being  leavened  by  a  new  generation  of  masters  well  instructed  in  the 
principles  of  geography,  and  to  new  generations  of  public  men  whose 
geographical  education  will  not  have  been  neglected.  The  great  success 
of  our  efforts  to  prepare  travellers  for  the  work  of  exploring,  justifies 
our  expectation  that  when  the  means  of  learning  are  once  supplied  at 
Oxford,  there  will  be  no  lack  of  desire  to  avail  themselves  of  it,  not 
only  among  students  in  the  University  itself,  but  throughout  the 
country.  For  I  wish  it  to  be  known  and  understood  that  all  students 
will  be  welcomed  at  the  School  of  Geography,  whether  attached  to  the 
University  or  not.  It  will  be  the  only  institution  of  the  kind  in  the 
kingdom. 

The  Council  has  agreed  to  continue  its  contribution  to  the  salary  of 
the  reader  at  Cambridge  for  another  term  of  years. 

The  Geographical  Association  has  persevered  in  its  useful  labours 
with  a  view  to  promoting  and  assisting  geographical  teaching.  Mr. 
Andrews  and  Mr.  Dickenson,  under  the  auspices  of  the  Association, 
have  been  devoting  themselves  to  the  production  of  an  excellent  set  of 
slides  illustrating  in  colour  the  physical,  political,  and  commercial  geo- 
graphy of  the  continents,  the  British  Isles,  and  the  British  Colonies. 
These  slides  have  been  very  carefully  designed  by  men  who  have  an 
intimate  knowledge  alike  of  geographical  facts  and  of  teaching  require- 
ments; and  I  hope  that  their  educational  value  will  be  appreciated, 
and  that  they  will  be  extensively  used  in  schools.  Numerous  orders  have, 
I  understand,  been  already  received  for  them. 

Among  the  agents  for  disseminating  geographical  knowledge,  our 
own  library  and  map-room  take  a  prominent  place.  With  regard  to  the 
subjects  catalogue,  the  laborious  task  of  entering  all  the  geographical 
works  in  the  library,  including  articles  and  papers  in  periodicals,  has  at 
length  been  completed.  The  cards  now  number  100,850 ;  while  the 
title  of  every  new  book,  pamphlet,  or  article  is  published  in  the  Journal 
and  added  to  the  collection  of  card  titles.  This  means  an  addition  of 
about  2000  titles  every  year,  a  figure  which  gives  some  idea  of  the 
immense  volume  of  geographical  work  which  is  being  done  in  all  parts 
of  the  world.     The  collection  and  writing  of  these  titles  is  a  simple 
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matter  compared  with  their  classification,  so  as  to  form  a  snbjeot  index 
to  the  library.  The  cards  for  all  accessions  since  1893  are  kept  fully 
classified,  while  the  classification  of  the  rest  is  making  steady  progress. 
The  great  advantages  of  the  card  catalogue  have  been  folly  demonstrated 
in  the  practical  work  of  the  library  during  the  last  two  years.  Many 
Fellows  of  the  Society  have  expressed  their  satisfaction  at  the  rapidity 
with  which  they  have  been  supplied  with  references  to  the  literature  of 
the  subject  of  their  studies. 

The  thanks  of  the  Society  are  due  to  our  librarian  for  the  way  in 
which  he  has  carried  through  the  difficult  and  heavy  work  of  the 
subjects  catalogue,  and  for  the  amount  of  thought  he  has  bestowed  on 
the  complicated  questions  connected  with  the  classification.  We  have 
also  to  thank  Mr.  Heawood,  not  only  for  the  large  share  he  has  taken  in 
this  very  toilsome  labour,  but  also  for  his  valuable  contributions  to  our 
Journal.  Mr.  Heawood  is  an  accomplished  geographer,  with  an  almost 
unequalled  knowledge  of  the  literature  of  African  geography  especially. 
I  very  muoh  regret  that  the  Society  has  lost  his  services  for  the 
present,  except  as  a  contributor  to  the  Journal,  but  I  trust  that  before 
long  we  shall  again  have  the  benefit  of  his  valuable  co-operation. 

The  increased  use  that  is  made  of  our  library  and  map-room  proves 
that  it  is  not  only  our  numbers  that  are  increasing,  but  also  the 
intelligent  interest  that  is  taken  in  our  science;  and  that  a  far 
greater  number  of  the  Fellows  have  become  students  of  geography 
than  was  formerly  the  case.  While  in  the  year  from  May,  1895,  to 
April,  1896,  the  number  of  Fellows  borrowing  books  was  732,  during 
the  twelve  months  just  elapsed  the  number  amounted  to  992.  But  for 
every  one  who  comes  to  the  library  to  borrow  books,  two  at  least  come 
to  consult  them.  So  that  geographical  information,  during  the  past 
year,  has  been  supplied  directly  to  fully  3000  persons.  In  addition  to 
those  who  come  to  the  library,  a  considerable  number  of  Fellows  and  of 
the  general  public  apply  for  information  by  letter,  which  is  always 
supplied  when  it  falls  within  the  scope  of  the  Society's  very  wide 
definition  of  geography. 

In  the  map-room  there  has  been  similar  activity  in  the  supply  of 
information,  the  number  of  inquirers  having  increased  from  2230  in 
1896-97  to  3223  during  the  present  year.  Of  these  79  came  specially  to 
consult  the  Ordnance  Survey  Maps. 

It  had  often  occurred  to  me  that  it  would  be  a  great  advantage  to 
geographers,  and  that  it  would  tend  to  make  the  narratives  of  explorers 
more  clear  and  accurate,  if  an  authoritative  list  of  geographical  terms, 
with  definitions,  was  drawn  up  for  their  use.  The  subject  was  brought 
to  the  notice  of  the  Council  by  our  former  Secretary,  Colonel  Jackson, 
in  1834.  His  view  was  that  the  adoption  and  promulgation  of  a  definite 
and  comprehensive  system  of  nomenclature  would  raise  geography  ta 
the  rank  of  a  positive  and  exact  science.     The  time  now  seems  to  me  to 
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have  arrived  when  Colonel  Jackson's  valuable  suggestion  might  usefully 
be  adopted.  A  Nomenclature  Committee  has  accordingly  been  formed, 
and  a  list  of  1300  geographical  terms  has  been  prepared  by  Dr.  Mill. 
They  have  been  placed  under  different  headings,  and  have  been  distributed 
among  experts  for  revision  and  additions,  after  whioh  they  will  be  more 
widely  distributed  for  further  suggestions.  In  this  way  I  hope  that, 
before  very  long,  we  shall  be  in  a  position  to  suggest  a  convenient  and 
systematic  geographical  terminology.  At  the  same  time  we  shall,  be 
able  to  complete  a  list  of  obsolete  terms,  to  indicate  what  words  are  to 
be  invested  with  definite  technical  meanings,  and  to  fix  those  meanings. 
I  have  so  often  felt  the  want  of  help  of  this  kind  myself,  that  I  cannot 
doubt  the  value  it  will  prove  to  others. 

Turning  from  our  efforts  to  facilitate  and  advance  the  cause  of  ex- 
ploration to  the  work  in  the  field  during  the  last  year,  I  think  that  there 
is  room  for  congratulation.  In  Central  Asia  Captain  Deasy,  who  was 
last  heard  of  at  Kashgar,  has  discovered  the  source  of  the  river  Ehotan. 
In  Africa  good  progress  is  being  made  in  the  more  thorough  work  whioh 
succeeds  the  first  pioneering  discoveries,  and  prepares  the  way  for  that 
accurate  triangulation,  the  importance  of  which  was  impressed  upon  us 
by  General  Chapman  at  the  International  Congress  in  1895.  In  the 
presentation  of  the  medals  this  day,  we  have  shown  how  very  highly 
we  estimate  the  value  of  the  scientific  labours  of  distinguished  French 
geographers  in  Africa.  Besides  Captain  Binger  and  M.  Foureau,  who 
have  received  the  Royal  awards,  we  welcome  the  return  of  Major 
Marchand  from  his  remarkable  journey  across  Africa,  the  scientific 
results  of  which  cannot  fail  to  be  very  important.  Our  own  explorers 
have  not  been  idle.  Colonel  Macdonald  has  just  returned  from  the  ex- 
pedition which  he  made  into  the  country  lying  to  the  north  of  Uganda, 
between  Lake  Budolf  and  the  Nile.  He  and  the  able  officers  who  served 
nnder  him  have  done  a  considerable  amount  of  new  geographical  work. 
For  the  first  time  the  west  shore  of  Lake  Budolf  has  been  accurately 
laid  down  by  Captain  Austin ;  while  Colonel  Macdonald  himself,  the 
late  Captain  Eirkpatriok,  and  other  officers,  have  added  many  new 
features  to  the  map  of  the  region  they  have  explored. 

Captain  G.  £.  Smith,  another  officer  of  Engineers,  has  placed  at  the 
Society's  disposal  one  of  the  most  important  pieces  of  work  that  have 
been  accomplished  in  Africa  in  recent  times.  It  consists  of  the  maps 
embodying  his  triangulation  of  the  country  from  Mombasa  to  Mount 
Elgon.  This  triangulation  must  form  the  basis  of  all  future  carto- 
graphical work  in  that  part  of  Africa.  The  valuable  survey  completed 
by  Captain  Close  and  Captain  Boileau  in  the  country  between  Lakes 
Nyasa  and  Tanganyika,  for  the  purpose  of  fixing  the  boundary  between 
German  and  British  territory,  was  executed  in  concert  with  a  party  of 
German  surveying  officers.  The  results  have  already  been  submitted 
to  the  Society,  in  the  very  interesting  paper  read  by  Captain  Boileau 
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At  otw  of  oar  recent  evening  meetings,  when  Mr.  A.  L.  Wallace  also 
ooroiBimicate'l  to  us  an  account  of  big  thorough  exploration  of  Lake 
Kukwa,  Further  north  Captain  Wellby,  who  has  already  done  good 
work  in  Tibet,  is  making  his  way  southwards  from  Abyssinia,  into  an 
almost  unknown  region  of  the  greatest  geographical  interest,  including 
the  valleys  of  the  upper  Sobat  and  its  tributaries.  The  map  of  the 
ttlantyro  highlands,  and  the  well-executed  chart  of*  Lake  Nyasa,  show 
that  the  officials  in  British  Central  Africa  are  diligently  engaged  on 
useful  surveying  work. 

I  confidently  anticipate  valuable  geographical  results  from  the 
eipedition  under  Mr.  Moore,  which  recently  started  for  Lake  Tan- 
ganyika, having  received  a  grant  of  £600  and  a  loan  of  instruments 
from  this  Society.  The  lake  itself  will  be  sounded  and  dredged,  the 
surrounding  region  will  be  examined,  and  geographical  work  of  im- 
portance will  l)c  done  to  the  northward.  An  expectation  is  entertained, 
not  without  good  grounds,  that  the  investigations  of  Mr.  Moore's 
eipedition  will  furnish  a  clue  to  the  physical  history  of  this  part  of 
Oontral  Africa.  For  when  a  sufficient  amount  of  reliable  data  has  been 
accumulated  by  labourers  in  the  field,  we  look  for  well-founded  generali- 
sations from  tho  leaders  of  geographical  research. 

We  have  recently  had  a  remarkable  example  of  the  use  that  may  be 
made  of  the  work  of  travellers,  in  the  very  able  conclusions  of  Colonel 
Church,  embodied  in  his  admirable  address  to  the  geographical  section 
of  the  llritish  Association  last  year.  He  generalized  on  the  physical 
history  of  a  large  area  of  South  America,  by  piecing  together  the  facts 
oollcoted  by  himself  and  by  many  other  travellers  during  their  exploring 
work  in  the  field.  Muoh  more  information  is  needed  by  geographers 
from  that  most  interesting  of  the  partly  unknown  continents,  although 
a  great  deal  of  good  work  has  recently  been  achieved  by  South  American 
ex|4or*rs.  Don  Francisco  Moreno,  whose  presence  in  this  country  on 
work  connected  with  the  Chile- Argentine  arbitration,  has  enabled  us 
to  bwome  better  acquainted  with  some  parts  of  his  country  of  which  we 
scarcely  knew  anything  before,  has  done  an  immense  amount  of  valuable 
g*ographicftl  work.  He  has  explored  the  eastern  slopes  of  the  Pata- 
gouian  Andea,  and  discovered  numerous  alpine  lakes,  and  he  surveyed 
the  lofty  region  of  the  puna  of  Atacama  ;  while  the  museum  at  La  Plata, 
under  his  auspice*,  is  an  institution  where  explorers  are  trained  and 
instructed,  and  whence  geographical  information  is  disseminated.  The 
remarkable  journeys  of  Sir  Martin  Conway  in  South  America  have 
shown  us  how  much  mav  be  done  bv  a  keen  and  instructed  observer  iu 
a  abort  time*  His  trtangulation  of  the  western  slopes  of  the  Cordillera 
Ktal  from  Strata  to  Hlimani.  valuahle  as  it  certainly  is  to  earto- 
ympker**  is  not  more  so  than  his  admirable  descriptions  of  the  mountain 
and  of  the  region  round  \*  Fax.  His  attempted  ascent  of  Mount 
*t*mt*tttv\  in  Tierra  del  Fue$v\  is  a  remarkable  feat,  and  is  the  dr$* 
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effort  that  has  oyer  been  made  to  explore  the  mountains  and  glaciers  of 
that  southern  extension  of  the  American  continent.  No  doubt  it  will 
not  be  the  last. 

The  polar  regions  are  receiving  more  and  more  attention,  because 
they  contain  the  largest  unknown  areas  in  the  world,  and  also  by  reason 
of  the  specially  valuable  scientific  results  to  be  derived  from  their  ex- 
ploration. There  is  not  yet  any  news  of  the  American  and  Norwegian 
expeditions  which  have  proceeded  up  Sir  Thomas  Smith's  sound,  led  by 
Peary  and  Sverdrup,  with  the  object  of  discovering  the  northern  side  of 
Greenland;  nor  can  there  be  any  intelligence  of  Mr.  Weilman,  who 
wintered  in  Franz  Josef  Land,  until  the  autumn.  But  His  Royal  High- 
ness the  Duke  of  Abruzzi  has  sailed  in  the  Norwegian  whaler  Jason, 
re-named  the  Stella  Polari,  with  the  glorious  cry  of  "  Northward  ho ! "  and, 
without  knowing  his  special  object,  for  we  have  not  been  informed,  we  bid 
him  heartily  "  God  speed."  I  hope  that  British  arctic  enterprise  is  not 
altogether  a  thing  of  the  past.  If  it  is,  we  wish  all  possible  success  to 
the  friendly  emulation  of  our  brother  geographers  without  fear  of 
rivalry.  The  combined  nations  of  the  world  will  never  approach  the 
achievements  of  Britons  in  the  arctic  regions,  for  all  there  is  left  to  do 
is  not  a  tithe  of  what  has  been  completed  under  the  Union  Jack. 

The  southern  polar  region  is  now  the  great  object  of  our  efforts ;  and 
I  desire  particularly  to  ask  your  attention  to  the  various  aspects  of 
antarctic  enterprise,  but  before  doing  so  we  must  glance  at  the  proceed- 
ings of  the  Belgian  expedition,  of  that  sent  out  by  Sir  George  Newnes, 
and  at  the  work  of  the  Valdima. 

In  August,  1896,  the  Belgica  was  being  strengthened  and  fitted  out 
at  Sandefjord,  in  Norway.  She  is  a  small  vessel  of  250  tons,  built  of 
pine  at  Drammen  about  twelve  years  ago.  I  visited  her  with  her 
commander,  M.  de  Gerlache,  and  saw  that  the  new  work  was  being 
thoroughly  well  done,  including  an  outer  coating  of  greenheart. 
Passing  the  evening  with  M.  de  Gerlache,  I  was  impressed  with  his 
knowledge  of  the  subject,  and  with  his  youthful  enthusiasm.  I  also 
saw  one  of  his  young  assistants,  M.  Arctowski,  and  did  what  I  could  to 
farther  his  wishes.  The  others  were  M.  Danco,  who  took  the  magnetic 
observations ;  M.  Raoovitza,  the  biologist ;  and  Dr.  Cook.  The  gallant 
adventurers  were  resolved  to  do  all  that  was  possible  in  the  cause  of 
science,  with  very  limited  means  which  caused  delays.  It  was  not 
until  January  14,  1898,  that  the  Belgica  was  able  to  leave  the  Straits  of 
Magellan,  and  shape  a  course  for  the  South  Shetlands.  M.  de  Gerlache 
has  an  excellent  deep-sea  sounding  apparatus  on  board,  and  seven  sound- 
ings, with  serial  temperatures,  were  taken  between  Staten  island  and 
Bransfield  strait.  On  the  24th  Hughes  bay  was  reached,  and  M.  de 
Gerlache  reports  the  discovery  of  islands,  which  he  named  the  Palmer 
group,  and  Danco  land.  Here  M.  Bacovitza  collected  an  insect  and  a 
spider,  the  first  of  the  antarctic  land  fauna,  if,  indeed,  the  South  Shetlands 
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are  to  be  considered  antarctic,  as  well  as  lichens,  mosses,  and  grasses. 
On  February  12  the  Belgica  entered  the  Pacific  ocean,  and  steered  for 
Alexandra  Land,  but  was  unable  to  approach  it ;  and  on  the  28th  she 
was  in  lat.  70°  20'  S.,  and  long.  85°  W.  Here  M.  de  Gerlache  entered 
the  polar  pack,  and  succeeded  in  reaching  71°  31'  S.,  in  long.  85°  16'  W. 
On  March  3,  as  no  further  progress  oould  be  made  to  the  south,  the 
Btflgica'i  head  was  turned  northwards,  and  she  bored  through  a  very 
oloHe  pack  for  7  or  8  miles ;  but  on  the  10th  she  was  finally  beset,  at 
a  dittanoe  of  CO  or  70  miles  from  the  edge  of  the  pack,  and  obliged 
to  winter  in  it,  the  sun  being  absent  from  May  17  to  July  21.  The 
position  was  71°  36'  S.,  in  long.  87°  39'  W.  As  this  is  the  first  time 
that  any  one  has  ever  wintered  in  the  antarctic  regions,  the  more 
complete  and  detailed  account  of  the  movements  and  appearance  of 
the  ice  throughout  the  winter  months  will  be  extremely  interesting. 
The  isolated  explorers  had  the  misfortune  to  lose  one  of  their  num- 
ber, Lieut.  Emile  Danco,  by  death  on  June  5.  On  the  other  hand, 
they  were  fortunate  in  the  great  number  of  seals  and  penguins  that 
frequented  the  neighbourhood  of  the  ship,  and  enabled  them  to 
ensure  the  preservation  of  health  by  a  diet  of  fresh  meat.  In  the  spring 
small  openings  and  channels  began  to  appear  in  the  ice,  which  was  3  to 
6  feet  in  thickness.  During  three  months  all  hands  were  hard  at  work 
at  a  canal  to  reach  open  water — a  consummation  which  was  attained  on 
March  1 4  of  the  present  year.  The  Belgica  was  only  once  subjected  to 
any  pressure  from  the  ice  during  the  winter.  On  March  28  she  returned 
safely  to  Punta  Arenas.  Valuable  series  of  observations  were  registered 
throughout  the  winter,  and  collections  were  made  from  various  depths. 
The  expedition  of  M.  de  Gerlache  will  be  memorable  in  the  annals  of 
polar  exploration  alike  for  its  valuable  results,  and  for  having  been  the 
first  that  ever  wintered  within  the  Antarctic  Circle. 

Another  antarctio  expedition  was  organized  by  Sir  George  Newnes 
and  despatched  last  autumn.  A  vessel  named  the  Pollux,  built  at 
Arendal,  was  purchased  and  fitted  for  the  work  in  Norway.  She  is 
manned  with  a  crew  of  twenty-tive  men,  including  two  mates,  two 
engineers,  and  a  master  named  Jensen.  Her  name  was  changed  to  the 
Southern  Outs.  Sir  George  Newnes  informs  me  that  the  clothing  and 
provisioning  of  the  expedition  received  the  most  careful  attention.  Mr. 
Borohgrevink  was  appointed  leader  of  the  landing  party  and  scientific 
staff,  which  consists  of  Mr.  Coibeok,  R.X.R.,  and  Mr.  Louis  Bernaochi  as 
magnetic  observers,  Mr.  Evans  and  Mr.  Hansen  as  zoologists,  Dr.  Herlof 
Klovstad  as  medical  officer,  and  Mr.  Fougner  as  general  assistant  They 
axe  thoroughly  equipped  with  scientific  instruments.  The  equipment 
also  includes  boats,  kayaks,  and  sleighs  for  dogs,  which  were  procured 
from  Russia. 

When  the  late  Mr.  Svend  Foyn,  of  Tonsberg,  sent  the  ship  Antarctic 
to  the  southern  seas  for  whaling  purposes  in   1S£5,  her  commander. 
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Captain  Christensen,  steamed  through  the  pack  and  reached  the  coast  of 
Victoria  Land,  effecting  landings  at  one  of  the  Possession  islands  of  Sir 
James  Boss,  and  at  Cape  Adare.  Captain  Jensen  was  one  of  the  mates  on 
board  the  Antarctic,  and  Mr.  Borchgrevink  was  also  serving  on  board. 
Leaving  England  on  August  22,  Mr.  Borchgrevink  and  Captain  Jensen 
followed  the  lead  of  Captain  Christensen,  and  have  also  succeeded  in 
reaching  Cape  Adare.  They  sighted  the  Balleny  islands,  and  were  forty- 
two  days  in  the  pack.  But  on  February  15  last,  very  high  snow-covered 
land  was  sighted,  during  a  heavy  gale  with  terrific  squalls  and  a  high 
sea.  Next  day  the  gale  increased,  and  on  the  17th  the  Southern  Cross 
was  anchored  in  5  fathoms,  at  a  distance  of  three  quarters  of  a  mile  from 
the  beach.  A  landing  was  effected  on  the  18bh.  The  dogs  were  got  on 
shore  with  the  Finn  drivers,  and  several  boat-loads  of  stores  and  pro- 
visions were  landed.  But  on  the  evening  of  the  20th  there  was  another 
furious  gale,  the  engines  were  worked  at  three-quarter  speed,  to  ease  the 
strain  on  the  cables,  and  during  the  squalls  the  deck  was  actually  strewn 
with  pebbles  blown  from  the  adjacent  mountains.  The  work  of  building 
the  house  and  landing  stores  was  steadily  proceeded  with  from  the  21st 
to  the  25th,  and  on  the  26th  another  terrifio  gale  began.  The  starboard 
anchor  was  lost,  the  engines  were  worked  at  full  speed,  and  at  last  a 
refuge  was  found  for  the  ship  at  the  south  end  of  Bobertson  bay.  On 
the  27th,  three  of  the  party  set  out  to  ascend  a  peak  bearing  south-south- 
west from  Cape  Adare,  landing  on  a  pebbly  beach.  They  made  for  the 
peak  across  snow-drifts  and  glaciers,  but  were  stopped  by  an  inaccessible 
ice-mass  after  reaching  a  height  of  2300  feet.  The  country  inland  ap- 
peared to  be  an  immense  undulating  plateau  covered  with  glaciers.  On 
the  28th  the  house  was  completed,  and  Mr.  Borchgrevink  landed  with 
the  scientific  staff,  to  winter  on  this  desolate  spit  of  land.  The 
Southern  Cross  then  returned,  arriving  at  Port  Chalmers,  New  Zealand, 
on  March  16  last.  It  is  a  terribly  severe  climate,  and  some  anxiety  at 
the  hardships  the  landing-party  may  be  exposed  to  during  the  winter 
is  inevitable.  There  is  also  the  danger  of  Cape  Adare  being  blockaded 
by  considerable  fragments  of  the  pack,  as  was  the  case  when  Sir  James 
Ross  discovered  it.  This  would  make  communication  with  the  shore 
next  year  very  difficult.  We  have  no  experience  of  men  having  with- 
stood for  months  on  shore  such  climatic  conditions  as  Victoria  Land 
presents.  But  we  must  hope  for  the  best.  The  intention  is  to  take 
a  series  of  magnetic  and'  meteorological  observations,  make  biological 
collections,  and  to  penetrate  inland  with  dog-sleighs  in  the  spring. 
Next  year  the  vessel  will  return  to  Cape  Adare  to  bring  back  the  landing 
party.  Sir  George  Newnes  informs  me  that  the  expedition  sails  under 
the  British  flag,  and  that  the  Duke  of  York  showed  his  interest  by 
presenting  the  ship  with  a  Union  Jack. 

This  is  a  most  praiseworthy  enterprise  on  the  part  of  a  private  in- 
dividual.    The  observations  cannot  fail  to  be  valuable,  and  all  oonoerned 
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deserve  our  warmest  sympathy  for  their  zeal  in  facing  great  hardships- 
and  dangers  in  the  cause  of  science.  We  cordially  wish  them  all  pos- 
sible success.  While  M.  de  Gerlache  and  his  companions  are  the  first 
to  pass  a  winter  within  the  antarotio  circle,  the  gallant  explorers  sent 
by  Sir  George  Newnes  are  the  first  to  winter  on  any  antarctic  land. 

The  admirably  conducted  German  Deep-sea  Expedition,  which  has 
just  returned  to  Hamburg,  did  some  valuable  work  in  high  southern 
latitudes,  although  the  Valdivia  was  not  adapted  for  ice-navigation. 
Leaving  the  Cape  in  November,  1898,  Bouvet  island  was  re-discovered, 
and  a  southerly  course  was  then  shaped  in  the  direction  of  Enderby 
Land.  Beaching  drift-ioe  in  56°  45'  S.,  they  were  soon  surrounded 
by  numerous  ioebergs,  the  highest  being  a  tabular  mass  rising  193  feet 
above  the  water.  Further  progress  was  stopped  when  they  reached 
64°  15'  S.,  in  long.  54°  20'  E.,  where  there  was  a  depth  of  3000  fathoms. 
It  is  considered  that  one  of  the  most  surprising  results  of  the  expedition 
is  the  great  depths  encountered  after  leaving  Bouvet  island.  Out  of 
seventeen  soundings,  no  less  than  eleven  showed  depths  between  2700 
and  3300  fathoms.  Only  fifteen  deep-sea  soundings  had  previously  been 
taken  south  of  50°  S.  The  Valdivia  added  29,  and  proved  that  the 
Southern  ocean  was  of  very  great  depth.  But  I  consider  that  the  most 
important  information  related  to  indications  of  the  nature  of  the  ant- 
arctic continent.  These  indications  are  found  in  the  stones  carried  off 
the  shore  and  dropped  by  ioebergs.  Specimens  were  collected  of  gneiss, 
granite,  and  schist ;  and  besides,  there  was  a  mass  of  red  sandstone 
weighing  5  owt.  The  soundings  between  Enderby  Land  and  Ker- 
guelen  island  showed  that  the  ocean  floor  was  strongly  folded,  depths  of 
1300  fathoms  alternating  with  great  abysses  between  2000  and  3000 
fathoms.  The  conduot  of  the  Valdivia  expedition  was  admirable  in  all 
respects.  Great  proficiency  was  attained  in  deep-sea  sounding  and 
dredging,  and  the  excellent  manoeuvring  of  the  ship  in  stormy  weather 
was  a  oause  of  immunity  from  loss  of  sounding-wire.  The  thoroughness 
and  excellence  of  the  Valdivia9  s  work  is  a  subject  of  congratulation  to 
our  brother  geographers  in  Germany. 

I  will  conclude  my  address  with  some  remarks  on  our  own  efforts  to 
secure  the  despatch  of  an  antarctic  expedition  on  an  adequate  scale.  In 
my  opening  address,  on  November  13,  1893,  I  brought  the  subject 
prominently  forward,  and  we  then  undertook  the  difficult  task  of  secur- 
ing the  despatch  of  such  an  expedition.  In  winding  up  the  discussion 
on  Sir  John  Murray's  paper,  on  the  27th  of  the  same  month,  I  declared 
that  I,  for  one,  would  never  swerve  from  that  task  until  it  was  com- 
pleted. Nearly  six  years  of  effort  have  passed  since  those  words  were 
spoken,  and  progress  has  been  slowly  but  steadily  made.  I  have  not 
been  disheartened,  for  it  took  me  twelve  years,  with  the  aid  of  Admiral 
Sherard  Osborn,  whose  loss  can  never  be  replaced,  to  secure  the  despatch 
of  the  Arotio  Expedition  of  1875.   Yet,  after  working  from  1862  to  1874, 


ADDRESS  TO  THE  ROTAL  GEOGRAPHICAL  SOCIETY".  11 

and  enduring  several  rebuffs,  the  Prime  Minister  at  last  declared  that, 
44  having  carefully  weighed  the  reasons  set  forth,  the  scientific  advan- 
tages, and  the  importance  of  encouraging  that  spirit  of  maritime 
enterprise  whioh  has  ever  distinguished  the  English  people,  Her 
Majesty's  Government  had  determined  to  organize  an  arctic  expedition." 
These  words  were  worthy  of  the  representative  of  a  great  people.  They 
received  the  hearty  concurrence  of  the  nation,  and  if  such  words  were 
once  more  spoken  by  a  Prime  Minister  the  feeling  would  be  the  same, 
for  Britain  is  ever  true  to  her  traditions. 

It  was  considered  by  our  Antarctic  Committee,  appointed  in  1893, 
that  the  expedition  should  consist  of  two  ships,  and  that  it  should  be 
under  naval  discipline,  and  led  by  naval  officers.  This  was,  therefore, 
what  we  advocated,  with  every  reason  to  expect  that  the  plan  would 
receive  favourable  consideration.  For  it  was  simply  a  continuation  of 
the  enlightened  policy  of  many  successive  governments  during  nearly 
a  century  and  a  half.  When  Commodore  Byron's  instructions  were 
drawn  up  in  1764,  the  government  of  that  day  declared  that  "  nothing 
can  redound  more  to  the  honour  of  this  nation,  as  a  maritime  power,  to 
the  dignity  of  the  crown  of  Great  Britain,  and  to  the  advancement  of 
its  trade  and  navigation,  than  to  make  discoveries  of  countries  hitherto 
unknown."  This  noble  policy  was  adopted  by  successive  administra- 
tions, and  upwards  of  forty  government  expeditions  have  sinoe  been  sent 
to  the  polar  regions.  This  country  can  proudly  point  to  the  results.  The 
early  voyages  to  Spitsbergen  led  to  the  great  fishery  in  the  surrounding 
seas.  The  first  voyage  of  Sir  John  Ross  showed  the  way  into  the  north 
water  of  Baffin's  bay.  The  third  voyage  of  Sir  Edward  Parry  pointed 
out  an  equally  lucrative  fishery  up  Prinoe  Regent's  inlet.  Other  results 
might  be  enumerated.  But  suffice  it  to  say  that  polar  expeditions  have 
directly  led  to  the  enrichment  of  this  country  by  millions  of  money,  to 
enabling  numerous  communities  along  our  seaboard  to  live  in  well-to-do 
comfort,  to  the  employment  to  a  large  class  of  industrious  men,  and 
have  formed  a  splendid  nursery  for  our  sailors.  Their  scientific  results  are 
at  least  equally  noteworthy.  Without  a  knowledge  of  the  geography 
of  the  polar  regions,  including  their  hydrography  and  meteorology, 
we  should  still  be  ignorant  of  numerous  phenomena  which  influence 
other  parts  of  the  globe.  For  the  world  must  be  studied  as  a  whole, 
because  each  region  influences  surrounding  regions,  and  if  large  areas 
remain  unknown,  even  those  areas  which  are  known  cannot  be  under- 
stood from  a  scientific  point  of  view.  It  is  the  same  with  every  depart- 
ment of  science ;  and  magnetism,  geology,  botany,  and  biology  have  all 
largely  benefited  from  polar  research. 

But  it  was  not  solely  from  the  desire  of  increasing  knowledge  and 
advancing  trade  and  navigation,  that  the  policy  of  employing  our  navy 
on  voyages  of  discovery  in  time  of  peace  was  adopted  and  continued. 
Those  objects  were  recognized  as  sufficient  in  themselves,  but  successive 
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generations  of  our  statesmen  also  saw  the  great  value  of  exploring 
expeditions  to  the  navy  itself,  for  offering  opportunities  of  distinction, 
for  acquiring  experience  in  the  exercise  of  faculties  which  are  of  most 
value  to  seamen,  and  for  securing  active  employment  out  of  the 
stagnating  ordinary  routine  of  the  service.  These  I  know  were  the 
views  of  the  best  naval  friends  of  polar  research  in  times  past,  such 
men  as  Sir  Henry  Hotham  and  Sir  George  Cookbum.  Bemember,  too, 
the  words  of  one  who  loved  the  navy  dearly,  our  associate  Sherard 
Osborn.  "  It  is  by  the  action  of  public  opinion,"  he  urged,  "  directed 
by  the  men  of  science  in  this  country,  that  I  hope  to  see  a  polar 
expedition  sent  forth  under  naval  auspices.  The  navy  needs  some 
action  to  wake  it  up  from  the  canker  of  prolonged  peaoe.  Polar 
exploration  is  more  wholesome  for  it,  in  a  moral  as  well  as  a  sanitary 
point  of  view,  than  any  more  petty  wars  with  savages.  You  are  not 
going  to  educate  us,  work  us  up  to  the  point  of  nautical  perfection, 
awaken  hopes  and  ambitions,  and  then  keep  down  the  aspirations 
which  intellectual  progress  has  evoked.  The  navy  of  England  cries 
not  for  mere  war  to  gratify  its  desire  for  honourable  employment  or 
fame.  There  are  other  achievements,  it  knows  well,  as  glorious  as 
victorious  battles ;  and  a  wise  ruler  and  a  wise  people  will  be  careful  to 
satisfy  a  craving  which  is  the  life-blood  of  a  profession — indeed,  I  hold 
that  it  ought  to  be  fostered  and  encouraged."  Many  of  us  will  remember 
the  words  of  Admiral  of  the  Fleet,  Sir  Edmund  Commerell,  himself  a 
brilliant  disciple  of  Sherard  Osborn,  on  the  occasion  of  our  Franklin 
commemoration.  He  said,  "My  experience  of  over  fifty  years  in  the 
service  has  taught  me  that  you  can  look  nowhere  for  better  offioers,  in 
the  ordinary  run  of  duty,  and  better  seamen,  than  in  these  polar  expe- 
ditions. We  know  very  well  that  they  have  been  an  exoellent  school  in 
every  way ;  above  all,  an  exoellent  school  in  hardihood."  He  brought 
forward  Sherard  Osborn  himself  as  an  example.  "He  was  always 
forward  and  untiring  in  polar  expeditions,  so  when  it  came  to  war, 
there  was  Osborn  in  the  forefront.  I  believe,  in  the  future,  that  polar 
work  will  not  cease,  as  I  am  perfectly  certain  it  is  the  best  school  we 
have  for  our  navy." 

Well !  with  all  this  evidence  of  its  value  and  importance  before  us, 
it  was  natural  that  we  should  look  forward  with  some  confidence  to  a 
favourable  consideration  of  our  representation  to  the  Government  in 
favour  of  a  naval  antarctic  expedition.  We  were,  however,  disappointed. 
It  was  considered  that  officers  could  not  even  be  lent,  because  they  might 
be  out  of  reach  of  the  telegraph  if  they  were  required.  This  is  not  the 
opinion  of  such  an  authority  as  Admiral  Sir  Vesey  Hamilton,  who  was 
recently  first  Sea  Lord  of  the  Admiralty.  u  The  maritime  supremacy 
of  Great  Britain  must  be  founded  on  a  quicksand,"  he  said,  "  if  she  can- 
not spare  a  few  officers  to  enable  her  to  maintain  her  supremacy  in 
maritime  discovery."     We  might  perhaps  have  waited  until  this  more 
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truly  naval  opinion  prevailed.  The  additional  objection  on  the  ground 
of  expense  was  received  by  us  last  year ;  and  I  knew,  from  experience, 
that  these  were  not  necessarily,  or  even  probably,  final  replies. 

But  there  were  very  strong  reasons  for  avoiding  further  long  delays* 
Chief  among  them  was  the  fact  that  a  German  expedition,  amply  supplied 
with  funds  by  the  Government,  would  certainly  undertake  exploration 
in  the  antarctic  regions,  and  that  the  Germans  had  invited  us  to  co- 
operate and  act  in  concert  with  them.  Under  such  oircumstances  it 
would  be  a  disgrace  to  this  country  if  she  held  back  ;  resigning  her  old 
position  in  the  van  of  discovery.  It  was,  therefore,  resolved  to  make  an 
appeal  for  funds  to  the  Fellows  of  the  Society  and  to  the  public.  That 
appeal  has  already  met  with  a  noble  response  from  many  well-wishers, 
but  far  above  all  from  Mr.  Long6taff,  whose  munificent  and  patriotic 
action  has  enabled  us  to  secure  the  equipment  of  a  small  though  efficient 
expedition.  It  is,  however,  most  important  that  others  should  follow 
this  splendid  example.  For  upon  the  raising  of  a  considerably  larger 
sum  depends,  not  only  more  adequate  arrangements,  but  also  the  duration 
of  the  exploratory  operations  for  a  sufficient  time. 

The  Royal  Society  and  the  Royal  Geographical  Society  are  working 
in  perfect  unison  in  this  matter;  and  a  joint  committee,  composed  of 
equal  numbers  of  both  societies,  has  been  nominated  by  the  respective 
councils,  to  conduct  all  the  business  connected  with  the  antarctic 
expedition.  There  will  be  sub-committees  to  consider  and  deal  with 
the  several  departments  of  work.  We  still  hope  that  there  will  be 
assistance  from  Her  Majesty's  Government,  both  as  regards  leave  for 
officers  to  serve  and  as  regards  a  grant  of  money.  For  we  look  to  the 
various  precedents  afforded  by  several  private  expeditions  which  have 
occasionally  stepped  in  to  perform  work  which  has  usually  been  under- 
taken by  the  Government.  Among  them  may  be  mentioned  Back's 
land  journey,  the  expedition  of  the  Rosses,  when  the  magnetic  pole 
was  discovered,  M'Clintock's  expedition  to  discover  the  fate  of  Franklin, 
and  Sir  Allen  Young's  expeditions.  Treasury  grants  were  made  to 
three  of  these  private  expeditions ;  in  fact,  whenever  asked  for,  assist- 
ance in  various  ways  to  others,  and  naval  officers  were  allowed  to  serve 
in  all.  So  that  the  refusal  of  a  supplementary  grant  or  of  the  services 
of  naval  officers  would  be  unprecedented.  There  is,  I  am  glad  to  think, 
every  reason  to  hope  that  it  will  remain  so. 

Hitherto  antarotic  exploration  has  been  naval  work,  and  there  are 
peculiar  difficulties  when  it  is  forced  upon  scientific  bodies.  It  is  out- 
side their  ordinary  duties,  and  they  have  necessarily  entered  upon  it 
with  a  serious  sense  of  the  responsibility  it  will  entail.  Yet  there  was 
really  no  alternative,  and  the  Royal  Society  and  Royal  Geographical 
Society,  with  the  warm  sympathy  of  all  the  other  scientific  todies  of 
the  empire,  have  combined  to  organize  and  despatch  an  expedition.  It 
is  in  no  sense  a  private  expedition ;  its  objects  are  p.ecisely  the  same  as 


14  EXPLORATIONS  15  THE  BOLIVIAN  ANDES. 


those  of  the  polar  expeditions  so  often  despatched  or  subsidized  by  the 
Government,  while  its  national  and  representative  character  are  em- 
phasized by  the  Prince  of  Wales  having  become  its  patron  and  the 
Duke  of  York  its  vice-patron.  I  cannot  conclude  my  address  without 
warmly  thanking  the  subscribers  among  the  Fellows,  and  representing 
to  those  who  have  not  yet  subscribed  how  much  the  credit  not  only  of 
the  Society,  but  of  the  country,  is  involved  in  the  provision  of  adequate 
funds  for  this  great  national  enterprise. 


EXPLORATIONS  IN  THE  BOLIVIAN  ANDES.* 

By  Sir  MABTIK  CONWAY. 

Before  proceeding  to  describe  in  briefest  outline  the  results  of  my 
expedition  to  the  Andes  in  1898,  let  me  express  in  the  most  emphatic 
manner  my  thanks  to  the  Governments  of  Bolivia,  Peru,  and  Chile,  for 
the  facilities  they  placed  in  my  way.  Armed  with  the  kind  recom- 
mendation of  Senor  Aramayo,  the  able  Bolivian  minister  to  this  country, 
I  was  received  by  his  fellow-countrymen  with  open  arms,  and  all  ways 
were  made  for  me  as  smooth  as  it  was  possible  to  make  them.  Our 
honorary  Fellow,  Senor  M.  Y.  Ballivian,  was  my  good  genius  in  La 
Paz,  where,  moreover,  in  the  much-to-be-regretted  absence  of  any 
British  diplomatic  representative,  I  was  kindly  protected  by  the  French 
CkargS  d'affaires,  M.  de  Coutouly,  and  the  United  States  minister, 
Dr.  Bridgman.  The  Peruvian  Government  admitted  my  baggage 
free  of  duty ;  whilst  the  Chilian  Government  placed  at  my  disposal  in 
the  Straits  of  Magellan  a  steamer,  which  enabled  me  to  make  the  ex- 
plorations I  desired.  To  our  own  diplomatic  representatives,  Mr.  Gosling 
at  Valparaiso  and  Mr.  St  John  at  Lima,  I  owe  very  hearty  thanks  for 
their  great  kindness ;  whilst  at  Punta  Arenas  Mr.  Meredith,  our  vice- 
consul,  extended  to  me  a  warm  hospitality,  and  gave  me  valuable  help. 
Accompanied  by  two  Alpine  guides,  Antoine  Maquignaz  and  Louis 
Pellissier,  I  left  Southampton  early  in  July,  and  voyaged  by  the  Royal 
Mail  steamer  to  Colon ;  crossed  the  isthmus  of  Panama,  spending  a  week 
in  that  neighbourhood;  then  sailed  down  the  west  coast  of  South 
America  to  Callao,  where  I  took  the  opportunity  of  a  four  days*  halt 
to  mount  by  the  Oroya  railway  to  the  crest  of  the  Andes,  and  obtain  a 
glimpse  of  the  snowy  range  in  the  neighbourhood  of  the  pass.  From 
Callao  I  proceeded  to  Mollendo,  and  so  by  way  of  the  Arequipa  railroad 
to  Lake  Titicaca,  that  remarkable  sheet  of  water  fourteen  times  the 
size  of  the  lake  of  Geneva  and  12,600  ftet  above  the  sea,  which  is  to  be 
regarded  merely  as  a  remnant  of  a  far  greater  inland  sea  now  shrunk 
away.     A  steamboat  took  us  down  the  lake,  a  voyage  of  111  miles,  on 
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a  brilliantly  clear  and  beautiful  day.  We  passed  the  historic  islands 
from  which  the  Inca  civilization  is  reported  to  have  spread,  and  we  saw 
the  noble  Mount  Sorata  rising  in  white  splendour  apparently  from  the 
waves.  At  Chililaya  we  transferred  ourselves  to  a  four-horse  vehicle, 
locally  known  as  a  tilbury,  and  drove  to  La  Paz  by  a  good  road  which 
traverses  the  high  level  plateau  called  the  Puna.  During  this  drive  of 
some  30  miles  we  were  passing  below  the  feet  of  the  wonderfully 
straight  range  of  snowy  mountains  called  the  Cordillera  Real,  whereof 
Mount  Sorata  forms  the  northern  extremity,  and  Illimani,  64  miles 
away,  the  southern.  It  was  this  range  that  I  had  specially  come  to 
visit.  I  do  not  propose  to  give  a  merely  chronological  account  of  our 
doings  during  the  four  months  we  spent  in  this  part  of  Bolivia.  A 
concise  statement  of  the  general  results  of  our  work  will  probably  be 
more  interesting  to  this  Society.  I  may  remark  that  I  triangulated  the 
principal  peaks  of  the  range  from  Sorata  to  Illimani,  and  made  a  plane- 
table  sketch  survey  of  their  western  slope,  and  of  the  Puna  and  the 
valley  of  La  Paz.  But  this  map  cannot  be  published  at  the  same  time 
as  my  paper,  seeing  that  I  hope  to  be  able  to  correct  and  add  to  it  by 
a  second  visit  to  the  country. 

The  Cordillera  Heal  is  the  backbone  of  Bolivia.  To  the  east  the 
mountains  fall  very  rapidly  to  a  low  hill  country  and  the  fertile  valleys 
which  send  their  waters  to  the  river  Beni.  I  unfortunately  saw  little 
of  this  side  of  the  range,  and  it  is  thither  I  hope  to  return.  On  the 
other  side  there  lies  the  high  plateau  of  which  I  have  spoken,  at  a 
uniform  altitude  of  12,000  to  13,000  feet,  from  which  the  tops  of  low 
rocky  hills  here  and  there  emerge.  That  this  plateau  was  at  one 
time  submerged  is  obvious  enough.  The  slopes  that  lead  down  to  it 
from  the  main  Cordillera  are  covered  with  immense  accumulations  of 
glacier-borne  and  water-rolled  debris ,  the  ruins  of  the  range  against 
which  they  lie.  Evidence  is  plentiful  that  in  ancient  times  the  glaciers 
enveloped  a  large  part  of  these  slopes,  and  reached  down  many  miles 
further  than  they  now  do,  depositing  the  rooks  that  they  carried  into 
the  waters  of  the  ancient  sea.  What  the  limits  of  this  glacier  extension 
may  have  been,  it  is  difficult  now  to  estimate,  for  there  are  proofs  that 
the  glacier-deposited  debris  have  been  much  torn  about  and  rearranged 
by  water.  But  a  very  minute  examination  would  have  to  be  made 
before  the  exact  extent  of  this  process  could  be  estimated.  In  the 
immense  pile  of  debris  deep  valleys  were  afterwards  cut  by  the  action 
of  water,  and  into  these  valleys  the  glaciers  in  a  second  period  of 
advance  protruded  their  snouts,  depositing  moraines  which  can  still  be 
traced  in  titu  as  much  as  4  or  even  5  miles  below  the  present  limit  of 
ice.  One  such  glacier-cast  was  carefully  examined  by  me  near  the  foot 
of  Mount  Sorata.  The  terminal  moraine  now  forms  the  dam  of  a  large 
Jake,  500  feet  above  the  level  of  whose  waters  the  two  lateral  moraines 
can  be  traced  with  perfect  distinctness.     At  the  north-west  foot  of  the 
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same  mountain,  where  the  mule -track  goes  over  from  the  Pima  to 
Sorata  town,  the  whole  area  is  glacier- worn  and  encumbered  with 
moraines ;  whilst  in  the  deep  Maperi  valley,  whose  head  lies  against  the 
north  face  of  Mount  Sorata — a  valley  now  absolutely  devoid  of  ice,  and 
occupied  up  to  the  very  foot  of  the  mountain  with  almost  tropical  vege- 
tation— the  marks  of  glacier-action  are  of  the  most  striking  character. 
These  are  merely  examples  amongst  the  many  that  might  be  quoted 
from  different  parts  of  the  range. 

The  climate  of  the  plateau  region  is  of  importance  in  connection 
with  its  present  physical  formation.  A  great  part  of  the  year  is  com- 
pletely rainless,  but  from  the  beginning  of  December  till  the  end  of 
March  or  April  rain  is  precipitated  very  frequently  and  with  great 
violence.  During  the  remainder  of  the  year  the  slopes  and  plains  are 
swept  by  dry  winds,  and  sometimes  scorched  by  a  very  hot  sun,  so 
that,  except  at  very  high  levels  of  perpetual  snow,  where  bad  weather 
lasts  over  a  longer  period,  the  surface  of  the  whole  country  is  dried  and 
baked.  Jn  the  rainy  season  mud  avalanches  fall  down  the  slopes, 
gullies  are  deepened,  every  stream  is  in  flood,  waterways  are  ploughed 
in  various  directions  in  the  plain,  and  all  the  rivers  eat  their  way  back* 
The  great  dryness  of  the  land,  when  the  rain  begins,  facilitates  the 
rapid  action  of  denudation,  so  that  surface-modelling  by  water  is  perhaps 
as  vigorously  carried  on  here  as  it  is  in  any  part  of  the  world. 

That  this  is  no  modern  development  is  proved  by  an  examination  of 
the  range  as  a  whole,  for  it  is  cut  through,  or  is  being  cut  through,  at  its 
two  ends  by  profound  excavations,  and,  curiously  enough,  that  happens 
here  which  is  also  a  characteristic  of  the  Kara  Koram  Himalayas — the 
gaps  are  deepest  close  to  the  highest  summits.  Thus,  just  south  of 
Illimani,  a  tributary  of  the  Beni  river  has  eaten  its  way  back  and  back, 
and  finally  has  cut  clean  through  the  Cordillera,  so  that  now  the  streams 
that  rise  on  the  west  slopes  of  all  the  southern  half  of  the  Cordillera 
Real,  uniting  in  the  La  Paz  river,  actually  flow  across  the  Cordillera, 
through  the  deep  gorge  thus  eaten  back,  and  empty  their  waters  into 
the  Beni,  the  Amazon,  and  the  Atlantic.  A  similar  process  is  going  on 
north  of  Mount  Sorata,  where  the  Maperi  river  has  already  got  halfway 
through  the  range,  and  is  now  busily  engaged  in  eating  backwards  at 
its  head,  so  that  in  no  long  geological  period  it  will  out  back  to  Lake 
Titicaca,  and  will  ultimately  empty  that  out,  likewise,  into  the  Amazon 
and  the  Atlantic.  All  that  remains  now  for  it  to  pierce  is  the  relatively 
low  ridge  over  which  the  road  to  Sorata  Town  passes,  and  its  crest  is 
less  than  2000  feet  above  the  level  of  the  lake,  while  the  distance 
from  Achacache,  which  is  on  the  margin  of  the  lake,  to  the  pass  is 
perhaps  some  half-dozen  miles.  More  striking  examples  of  the  eating- 
back  action  of  rivers  it  would  be  difficult  to  find. 

In  a  former  paper  read  by  me  before  this  Society,  I  pointed  out  how 
there  are  indications  in  Spitsbergen  of  glaciers  eating  back  at  their 
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heads,  just  as  rivers  do ;  and  I  suggested  that  the  agency  of  glaciers 
was  probably  that  which  causes  the  penetration  of  ranges  of  moan  tains 
to  happen  so  frequently  in  the  immediate  neighbourhood  of  their 
highest  peaks.  Whether  the  mountain  ridge  south  of  lllimani  and  the 
other  north  of  Sorata  were  broken  down  by  the  backward  eating  of 
glaciers,  or  whether  it  is  water-action  that  destroyed  them,  is  of  course 
not  easy  to  assert ;  but  upon  lllimani  I  observed  a  glacier  at  the  present 
moment  eating  its  way  back  through  a  seoondary  ridge  in  a  manner  that 
could  not  possibly  be  misinterpreted.  The  ridge  that  was  giving  way 
formed  the  right-hand  support  of  a  considerable  glacier.     The  side  of 


this  ridge  remote  from  this  upper  glacier  forms  a  cliff,  at  the  foot  of 
which  there  is  a  lower  glacier,  and  the  lower  glacier,  by  continually 
carrying  away  the  debri*  split  by  frost  and  sunshine  from  this  face, 
causes  the  face  to  retreat  into  the  mountain.  The  process  continually 
going  on  has  breached  the  ridge  itself  at  one  point  down  to  the  level 
of  the  glacier  supported  by  it,  and  now  the  ice  which  formerly  would 
have  flowed  down  the  upper  glacier,  is  just  beginning  to  break  away 
and  tumble  over  the  cliff  to  the  lower  one.  Allow  this  process  to  go- 
forward  for  a  short  time,  and  the  whole  configuration  of  the  mountain 
will  be  changed. 

It  seems  to  have   been  the    general   impression    that,   though   the 
No.  I.— Jolt,  1899.]  o 


18  EXPLORATIONS  IN  THE   BOLIVIAN  ANDES. 

western  flank  of  the  Cordillera  Heal  consisted  of  Silurian  rock,  the 
peaks  of  the  range  were  of  volcanic  formation,  and  I  have  often  seen 
Sorata  and  Illimani  referred  to  as  extinct  volcanoes.  As  the  result  of 
a  careful  examination,  not  only  of  those  peaks,  but  of  the  debris  brought 
down  by  the  glaciers  all  along  the  range,  I  have  been  unable  to  find  any 
trace  of  volcanic  action  along  the  axis  of  the  range.  The  Cordillera 
Heal  has  been  elevated  by  a  great  earth-movement,  and  the  heart 
of  the  range  consists  of  granites,  schists,  and  rooks  of  that  description, 
which  Prof.  Bonney  has  kindly  undertaken  to  examine  and  describe. 
A  transverse  section  across  the  range  would  reveal  a  central  block 
of  such  rocks  cloven  by  almost  vertical  pressure-planes  flanked,  to  the 
west  by  Palaeozoic,  probably  Silurian,  slates  and  grits,  with  which  some 
compact  igneous  rocks,  not  belonging  to  the  later  volcanic  group,  seem 
to  be  associated.  These  dip  steeply  towards  the  Puna.  Further  out 
come  beds  of  red  sandstone  and  conglomerate  dipping  less  steeply.  Such, 
in  broad  outline,  is  the  comparatively  simple  general  structure  of  the 
mountains. 

The  whole  range  may  be  described  as  rich  in  mineral  products,  but 
of  the  distribution  of  these  I  cannot  at  present  say  much.  Gold  is 
found  at  several  points,  but  the  chief  gold-bearing  valleys  are  those 
on  the  east  side  of  the  range,  and  more  especially  the  Tipuani  and 
Coroico  valleys.  Gold  is  found  in  the  La  Paz  river  after  every  rainy 
season,  whilst  very  rich  gold-washings  are  being  worked  in  a  valley 
whose  waters  come  from  the  flanks  of  Mururata.  Just  below  the 
snowy  mass  of  Cacaaca  on  the  west,  there  is  a  really  enormous  vein 
of  tin,  which  is  being  worked  by  a  French  company ;  whilst  antimony, 
cobalt,  and,  I  believe,  platinum,  have  been  found  in  different  parts. 
The  great  copper  deposits  are  not  in  this  range,  but  further  to  the  west, 
especially  about  the  town  of  Corocoro. 

The  Cordillera  Real  between  Sorata  and  Illimani  divides  itself  into 
two  fairly  well-marked  parts.  The  point  of  division  is  Mount  Cacaaca, 
which  stands  almost  exactly  midway  between  the  two  terminal  peaks, 
and  is  third  in  altitude  of  the  whole  group.  Between  Sorata  and 
Cacaaca  there  runs  an  almost  continuous  series  of  snowy  peaks,  some  of 
them  sharp  in  outline ;  but  the  range  for  the  most  part  has  been  much 
worn  down  by  denuding  action,  and  the  individual  mountains  have 
thus  been  brought  to  a  form  very  similar  to  that  of  the  snowy  Alps. 
Almost  every  one  of  the  mountains  reminded  me  and  my  Alpine  guides 
of  some  peak  or  another  familiar  to  us  in  Switzerland,  so  that  in  con- 
versation we  used  to  talk  of  one  peak  as  the  Rothhorn,  of  another  as  the 
Dent  Blanche,  etc.  The  passes  in  this  part  of  the  range  seldom  sink 
below  the  snow- level,  though  there  is  certainly  one,  and  there  may  be 
two  passes,  a  little  north  of  Cacaaca,  which  are  free  of  snow  in  the 
summer.  South  of  Cacaaca  the  range  is  much  less  continuously  lofty. 
There  are  three  or  four  big  groups  of  snow-peaks,  but  between  them 
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are  broad  stretches  where  the  range  doe*  riot  rise  to  the  lerel  of  per- 
petual snow,  and  over  these  lie  passes,  some  of  which  may  be  traversed 
by  mules,  whereby  La  Paz  it  connected  with  the  fertile  region  of 
Yungaa.  Indeed,  I  understand  that  there  is  a  proposal  to  make  a 
railway  over  one  of  these  passes,  and  that  the  physical  difficulties  to  be 
surmounted,  though  oE  course  considerable,  are  by  no  means  prohibitive. 
I  approached  several  of  the  passes  over  the  range,  bnt  did  not  actually 
arose  any  of  them,  and  therefore  cannot  describe  them.  Suffice  it  to 
■ay  that  it  would  be  quite  easy  to  make  good  routes  for  mule  traffic 
across  the  range  at  several  points,  and  that  such  routes,  communicating 


with  the  rich  country  to  the  east,  would  materially  develop  the  wealth 
of  the  country. 

South  of  the  great  gap,  by  which  the  La  Paz  river  traverses  the 
ancient  watershed,  the  main  range  is  continued,  though  at  a  much 
lower  altitude,  There  is  one  attractive  group  of  snow-peaks  called 
"The  Five  Crosses,"  but  they  rise  very  gradually  from  the  high  region 
sbont  them,  and  it  is  only  their  actual  summits  that  are  at  all  steep. 
They  have  been  ascended  more  than  once,  for  the  most  part  by  persons 
prospecting  for  minerals,  and  certain  mineral  deposits  of  a  promising 
nature  have  been  found  in  their  slopes,  though  not,  I  believe,  towards 
their  summits.     We  made  no  attempt  to  penetrate  into  this  portion  of 

c  2 
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the  range,  though  I  had  good  views  of  it  from  the  flanks  of  Illimani 
and  from  the  plain  to  the  eastward. 

The  flora  of  the  high  regions  of  the  Cordillera  Eeal  appeared  to  u& 
very  sparse,  though  it  is  only  fair  to  say  that  the  rainy  season  must  be 
the  time  when  the  flowers  are  most  numerous,  and  as  we  quitted  the 
country  before  the  actual  commencement  of  the  rains,  we  probably 
only  encountered  the  earlier  flowers ;  of  their  general  character  I  do  not 
propose  to  speak,  for  they  have  been  investigated  at  Kew  Gardens,  and 
the  results  will  find  their  proper  place  for  publication  elsewhere.  Suffice 
it  now  to  say  that  the  flowers  we  found  were  much  scattered  about, 
one  here,  another  there,  but  that  we  never  came  across  any  carpet  of 
blossoms  such  as  form  the  great  attraction  of  many  high  mountain 
regions.  Bird-life  was  more  prolific.  Leaving  the  Puna  and  the  lake 
out  of  account,  where  birds  have  formed  the  subject  of  independent 
investigation  by  experienced  observers,  it  may  be  said  that  up  to  an 
altitude  of  17,000  feet,  in  suitable  places,  birds  were  numerous,  and  in 
a  little  tarn  close  to  our  base  camp  on  Mount  Sorata,  at  16,000  feet 
above  the  sea,  we  shot  geese,  gulls,  wild  duck,  and  snipe,  besides  several 
small  birds ;  and  we  saw  a  number  of  rather  large  green-headed 
humming-birds,  of  which,  unfortunately,  I  was  unable  to  secure 
specimens  through  lack  of  suitably  loaded  cartridges.  The  slopes  of 
broken  rocks  beside  this  place  were  haunted  by  multitudes  of  bizcachap, 
which  seemed  to  thrive  exceedingly.  Chinchillas  we  did  not  see,  but 
from  scraps  of  fur  I  picked  up,  it  seemed  possible  that  they  also  might 
have  been  found  in  the  same  neighbourhood. 

Except  at  La  Faz  and  Sorata  Town,  the  inhabitants  of  the  Puna  and 
the  banks  of  Lake  Titicaca  were  almost  entirely  Aymara  Indians.  By 
them  the  Puna  is  densely  populated.  They  cultivate  almost  every  yard 
of  it  by  their  primitive  methods  during  the  rainy  season,  and  they 
obtain  tolerable  crops  of  cevada  and  potatoes.  Potatoes,  in  fact,  are  one 
of  the  chief  articles  of  food  that  the  country  produces.  There  are  many 
varieties  cultivated,  and  they  are  afterwards  prepared  for  food  in  a 
multitude  of  ways,  so  that  potatoes  for  food  are  met  with  in  over  a 
hundred  different  kinds.  Some  are  put  out  at  night  to  freeze,  and 
taken  in  before  the  morning  sun  brings  on  a  thaw ;  some,  on  the  other 
hand,  are  dried  in  the  sun  and  taken  in  at  night  to  be  sheltered  from 
the  frost ;  some  are  wetted  and  frozen,  and  some  are  dried  and  frozen,, 
and  there  are  multitudes  of  other  modes  for  preparing  potatoes  for  the 
market.  The  Indians  are  practically  attached  to  the  soil  for  the  most 
part,  and  hold  their  lands  by  a  kind  of  feudal  tenure.  Instead  of 
paying  a  rent,  they  give  their  labour  to  the  landlord,  cultivating  his  fields 
as  well  as  their  own,  but  only  according  to  their  traditional  systems  of 
agriculture,  by  which  a  field  is  cultivated  once  in  four  years  and  lies 
fallow  for  the  remainder  of  the  time,  whilst  at  the  highest  levels  of 
cultivation  the  turn  of  a  field  comes  even  less  frequently. 
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So  long  as  do  attempt  is  made  to  interfere  with  their  traditional 
modes  of  life,  and  they  are  not  oppressed  by  the  landlords  or  their 
administrators,  the  Indiana  are  quiet  enough  ;  but  they  are  never  well 
disposed  to  white  men,  and  the  difficulty  of  keeping  them  in  order  is 
not  slight.  Bolivia  does  not  posaesa  a  large  military  force  or  an 
organized  body  of  country  police,  fur  the  area  to  be  policed  is  large,  and 
the  white  population  is  very  small.  Thus  the  Indians  are  kept  in  order 
more  by  management  than  by  force,  and  the  great  agency  of  oontrol  is 
not  the  police,  but  the  priests.  The  Indians  are  an  exceedingly  bigoted 
folk,  retaining  under  a  mask  of  Christianity  their  ancient  superstitions, 
little  altered.     I  was  seriously  interfered  with  in  the  prosecution  of  my 


researches  by  Indians,  because  the  nature  of  my  undertaking  involved 
some  outrage  to  their  superstitious.  Like  all  semi-civilized  mountain 
folk,  they  regard  the  mountains  above  the  level  of  habitation  as  a  part 
of  the  other  world,  the  world  of  divine  and  diabolic  beings,  and  the 
haunt,  I  believe,  of  the  departed.  It  was  firmly  held  by  the  Indians  of 
the  Puna,  and  especially  of  that  part  of  it  which  lay  round  the  base  of 
Mount  Sorata,  that  on  the  summit  of  one  of  its  peaks  there  stands  a 
great  golden  bull  and  a  golden  cross,  planted  by  supernatural  agency. 
They  considered  that  the  object  of  ray  expedition  could  be  nothing  else 
than  to  obtain  possession  of  the.-e  priceless  treasures.  For  this  reason 
partly,  and  partly  through  the  hostility  of  the  Indians  uf  a  neighbouring 
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village  to  those  of  the  village  whence  the  porters  who  accompanied  me 
to  the  base  of  the  mountains  were  recruited,  my  camp  at  the  foot  of 
Mount  Sorata  was  raided  one  night,  and  if  we  had  happened  to  be  in  at 
the  time,  things  might  have  goneihardly  with  us.  As  it  was,  we  were 
then  encamped  in  our  small  tents  among  the  snow,  and  the  snowy  areas 
are  not  visited  by  the  natives. 

Again,  during  the  progress  of  my  triangulation,  it  was  essential 
for  me  to  spend  some  time  on  the  top  of  a  hill  that  rises  out  of  the 
Puna  in  the  neighbourhood  of  a  village  of  particularly  bigoted  Indians. 
On  this  hilltop  there  stands  a  chulpa,  a  little  building  probably  enough 
of  pre-Spanish  date,  which  now  would  be  called  a  chapel,  but  is  really 
the  funeral  monument  of  some  departed  chieftain.  All  the  lower  and 
more  accessible  hilltops  in*  this  part  of  Bolivia  are  surmounted  by  auch 
chulpas,  and  the  natives  greatly  dislike  their  profanation  by  the  visits 
of  strangers.  At  all  events,  I  had  no  sooner  set  up  my  theodolite  near 
the  chulpa,  than  the  Indians  began  collecting  from  all  quarters,  till  I 
was  surrounded  by  more  than  two  hundred  enraged  natives.  I  was 
alone  at  the  time  with  one  half-breed  muleteer,  and  it  was  only  by  the 
skin  of  my  teeth  that  I  ultimately  escaped,  abandoning  in  the  hands  of 
the  Indians  the  theodolite,  which  I  fortunately  had  just  time  to  pack 
up  in  its  box,  and  riding  away  pursued  by  a  stone-throwing  and  howling 
mob.  I  found  that  they  could  run  almost  as  fast  as  my  indifferent 
mule  could  gallop,  and  the  four  miles'  chase  that  ensued  before  I  got 
within  the  walls  of  the  town  of  Achacache  was  not  the  least  exciting 
adventure  I  had  in  Bolivia.  It  was  necessary  to  return  again  to  this 
point  to  conclude  my  observations,  and,  though  I  went  back  aocompanied 
by  persons  having  influence  with  the  Indians,  I  was  only  just  able  to 
complete  my  work  and  get  down  from  the  hill  before  the  stone-throwing 
began  once  more.  Attempting  to  continue  the  survey  on  the  following 
day,  I  found  the  whole  country  risen  against  me ;  it  became  necessary 
to  obtain  the  assistance  of  a  company  of  soldiers  before  I  could  complete 
my  task.  These  Bolivian  soldiers,  with  whom  I  spent  several  days> 
were  an  admirable  set  of  fellows,  very  strong,  good  tempered,  and  the 
best  marchers  I  ever  saw.  They  kept  up  a  kind  of  trot  for  hours 
together  across  the  roughest  kind  of  ground,  each  man  heavily  laden, 
and  under  burning  sunshine.  But  there  seemed  no  limit  to  their 
powers  of  endurance,  and  there  is  little  doubt  that  with  good  leading 
they  would  make  formidable  troops. 

Of  the  antiquities  of  Lake  Titicaca  and  the  neighbouring  plateau  I 
need  not  here  speak,  for  the  important  ruins — those  on  the  island  of  Titi- 
caca and  the  neighbouring  island  of  Coati,  and  the  famous  megalithic 
monuments  at  Tiahuanaoo— are  well  known,  whilst  the  chulpas  and 
the  ruined  villages  and  ancient  burying -places  of  the  prehistoric  natives 
are  now  being  most  carefully  excavated  and  investigated  for  the  Washing- 
ton Museum  by  Mr.  Bandelier  and  his  wife.   It  is  impossible  to  overpraise 
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the  work  of  Mr.  Bandolier,  whom  I  may  best  describe  as  the  Flinders 
Petrie  of  ancient  Fern.  Not  only  does  he  dig  into  the  ground,  but  he 
makes  researches  equally  important  into  the  minds  of  the  living  folk  ;  ho 
is  thus  slowly  accumulating  a  mass  of  material  of  the  highest  interest 
alike  to  anthropologists  and  historians.  When  I  met  him,  he  was 
engaged,  in  excavating  the  burial-place  and  the  ruined  bouses  of  a 
village  planted  high  up  on  the  slopes  of  Illimani.  Indeed,  there  are 
indications  of  prehistoric  habitation  and  agriculture  on  Illimani  at  a 
very  much  higher  level  than  the  villages  of  the  present  day.  One  such 
mined  village  was  planted  at  the  very  edge  of  a  small  glacier,  and  was 


only  reached  by  a  footpath,  difficult  and  even  dangerous  to  traverse. 
In  the  burial-places  of  this  ancient  peasantry  were,  of  course,  found  no 
treasures  of  silver  and  gold,  but  only  simple  pottery  and  a  bronze  pin 
or  two,  besides  some  stones  of  peculiar  shape,  which  the  existing 
Indians,  who  helped  in  the  excavation,  instantly  recognized  as  fetiches. 
The  second  time  I  met  Mr.  Bandolier,  he  had  been  digging  a  ruined 
village  of  more  prosperous  character  near  the  town  of  Sicasioa.  The 
mad  hots  were  still  standing,  in  many  cases  retaining  their  mud  roofs, 
and  each  with  its  little  doorway  towards  the  east.  Beneath  the  floor 
of  those  huts  were  buried  generations  of  their  bygone  inhabitants,  just 
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as  Prof.  Petrie  found  in  {he  Egyptian  village  of  Kainin  and  ilsewhere. 
The  skulls  of  all  the  adult  natives  presented  the  characteristic  of  a  very 
retreating  forehead,  artificially  produced  in  childhood,  hut  one  interment 
fortunately  yielded  the  skull  of  an  infant  in  perfect  preservation,  whose 
form,  unaltered  by  artificial  means,  was  proof  that  the  peculiarity  of 
the  others  was  not  natural,  but  artificial. 

If  the  Cordillera  Real  shows  slight  traces  of  volcanio  activity,  the 
outer  or  coast  Cordillera  shows  plenty.     Standing  high  upon  the  slopes 


of  llliiuani  or  of  Sorata,  we  could  always  see,  away  to  the  westward, 
mountains  of  unmistakable  volcanic  type.  Indeed,  in  coming  from 
Mollendo  to  Lake  Titicaoa,  we  passed  round  the  base  of  the  large  and 
famous  Misti,  which  rises  to  a  height  of  19,000  feet.  On  its  summit 
the  observatory  of  Harvard  College  established  at  Arequipa  has  a 
station,  fitted  with  self-recording  meteorological  instruments,  and 
every  fortnight  a  man  goes  up  to  bring  down  their  records.  Further 
to  the  south,  and  along  a  line  parallel  with  the  Cordillera  Heal,  other 
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volcanoes  may  be  observed  at  frequent  intervals.  It  was  my  intention 
to  visit  Sajama,  and  if  possible  climb  it  on  my  way  down  towards  the 
sea;  but  the  difficulty  of  getting  together  a  caravan  proved  too  great, 
and  I  was  reluctantly  obliged  to  relinquish  the  plan.  Sajama  is  nearly 
the  highest  of  a  group  of  extinct  craters  which  would  well  repay  careful 
examination.  Further  south  along  the  line  of  the  railway  that  descends 
from  Oruro  to  Antofagasta,  volcanoes  are  frequently  met  with.  In 
fact,  the  whole  country  is  rich  in  the  signs  of  vulcanic  activity.  Two 
smoking  volcanoes  are  passed  by  the  train.  At  one  point  the  line  is 
taken  by  a  cutting  actually  through  a  stream  of  lava,  which  looks  as 


though  it  had  been  quite  recently  erupted,  so  sharp  are  its  outlines,  as 
it  lies  upon  the  desert  slope.  It  resembled  to  my  eyes  nothing  so  much 
as  the  tongue  of  a  great  stone-covered  glacier.  The  whole  of  this  region 
from  Ornro  to  the  sea,  with  the  exception  of  a  few  areas  artificially 
irrigated,  is  an  appalling  desert,  not  valueless  by  any  means,  for  in 
great  hollows  of  the  ground  there  are  white  borax  deposits  that  look 
like  lakes  frozen  over  and  covered  with  snow.  The  mineral  wealth  of 
the  mountains  is  undoubtedly  considerable.  This  region  has,  I  believe, 
been  fairly  well  prospected  for  minerals,  but  geographically  it  stands 
in  need  of,  and  would  well  repay,  a  careful  examination.  In  point  of 
scenery   it   resembles  nothing  so  much  as  a  landscape  ou  the  moon, 
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whilst  for  weird  beauty  and  strangeness  it  can  find,  even  in  the  midst 
of  the  Sahara,  no  superior  and  few  rivals  upon  the  face  of  the  Earth. 

After  leaving  Bolivia,  I  spent  a  few  days  in  making  the  ascent  of 
Aconcagua.*  It  was  not,  of  course,  a  first  ascent  of  that  fine  mountain, 
for,  as  everybody  knows,  it  was  ascended  by  Mr.  Vines  and  my  old 
Himalaya  guide  Zurbriggen,  members  of  Mr.  E.  A.  Fitz  Gerald's  expedi- 
tions in  1897.  Mr.  Fitz  Gerald  was  an  old  friend  of  mine.  I  had  followed 
his  proceedings  with  the  deepest  interest,  read  ail  he  had  written  on 
the  subject,  and  conversed  with  him  about  the  mountain  before  leaving 
home.  He  had  urged  me  to  make  the  ascent,  and  had  given  me  all  the 
information  possible  to  facilitate  it.  My  ascent  of  Aconcagua  was  not 
a  scientific,  but  a  merely  sporting  expedition.  The  mountain  had  been 
measured  by  Fitz  Gerald  with  greater  accuracy  and  care  than  almost  any 
other  high  mountain  in  the  world  has  ever  been  measured.  He  had  also 
fixed  its  position  astronomically  with  great  exactitude,  and  had  mapped 
the  peak  and  its  neighbourhood  most  beautifully.  When  his  book  comes 
out,  the  public  will  learn,  as  they  do  not  yet  know,  how  excellent  was 
the  work  done  by  Mr.  Fitz  Gerald's  party.  When  I  returned  from  my 
ascent,  after  only  ten  days'  absence  from  Valparaiso,  the  opinion  of 


*  Left  Valparaiso  December  1 ;  crossed  the  Andes  to  Baths  of  Inca,  December  2. 
December  3,  rode  up  Horcones  valley  and  camped  at  the  head  of  it,  about  half  a  mile 
below  Fitz  Gerald's  14,000-feet  camp.  December  4,  sent  baggage  up  to  site  of  Fits 
Gerald's  16,000-feet  camp.  December  5,  ascended  to  16,000-feet  camp.  December  6, 
ascended  to  about  18,500  feet,  and  camped  near  the  south  edge  of  the  great  north- 
western slope  of  screes.  We  thought  this  was  Fitz  Gerald's  top  camping-place,  because 
we  found  an  old  duster  there,  but  it  must  have  been  brought  by  wind.  December  7, 
started  at  3.30  a.m.  up  the  screes,  following  thence  forward  a  line  of  ascent  different 
from  Fitz  Gerald's.  At  7  a.m.  Pellissier  turned  back  ill.  Between  9  and  10  a.m. 
reached  foot  of  second  or  third  gully  (counting  from  north-east  to  south-west)  in  the 
highest  rook-wall.  Climbed  this  gully  to  the  summit  ridge,  whioh  was  struck  between 
the  highest  peak  and  the  lowest  point  in  the  summit  ridge.  Turned  to  the  left  (north- 
east) along  the  narrow  snow  arete  towards  the  highest  point,  and  climbed  over  several 
undulations  to  the  top  of  a  peak  near,  and  not  many  feet  lower  than,  the  highest  peak. 
It  was  then  about  noon. 

There  was  absolutely  no  difficulty  between  this  point  and  the  highest  peak,  though 
the  ridge  thus  far  had  not  been  easy.  All  difficulties  being  thus  overcome,  and  the 
ascent  not  being  a  first  ascent,  I  decided  to  desoend,  for  two  reasons :  (a)  because  it  was 
advisable  to  get  back  to  Pellissier  as  quickly  as  possible  :  (6)  because  Vines,  when  he 
ascended  Aconcagua,  made  a  record  for  altitude,  and  I  thought  it  likely  that,  if  I 
reached  his  peak,  I  should  be  accused  of  mere  jealousy,  whereas  if,  after  overcoming  all 
the  difficulties  of  the  mountain  and  being  within  ten  minutes  of,  and  at  the  very  outside 
50  feet  below  the  highest  point,  I  turned  back,  I  could  not  be  so  accused. 

At  noon  exactly  we  turned  back  and  went  down  the  way  we  had  come.  Reached 
top  camp  in  two  and  a  half  hours.  Found  Pellissier  badly  frost-bitten,  and  realized 
that  it  was  essential  to  get  him  down  to  mule-level  at  once.  Descended  with  all 
baggage  in  forty  minutes  to  middle  camp ;  packed  that  up,  and  descended  in  forty 
minutes  to  foot  of  slope,  fifteen  minutes  to  Fitz  Gerald's  14,000-feet  camp,  fifteen 
minutes  to  our  base  camp,  which  was  reached  at  6  p.m.  December  8,  descended  with 
all  baggage  to  Inca.  December  9,  sent  off  baggage  for  Valparaiso.  December  10, 
started  at  5  aj^jsjsjtMA||gtiJtj^Uai«,  and  reached  Valparaiso  at  11  p.m. 
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uninformed  persons  was  that  I  had  in  some  fashion  surpassed  the  ex- 
ploits of  my  predecessors,  who  spent  seven  months  or  more  on  or  about 
the  mountain.  To  begin  with,  had  they  not  preceded  me,  I  should  pro- 
bably have  wasted  the  best  part  of  a  month  in  searching  for  the  way, 
which  is  by  do  moans  obvious.  Again,  the  time  actually  spent  by  them 
on  the  ascent  was  little  longer  than  that  taken  by  me.  Each  of  their 
camps  was  a  well-fitted  observatory ;  at  each  they  made  long  series  of 
observations.  The  mere  determination  of  the  position  of  the  lnoa  Hotel, 
from  which  they  started,  as  I  did,  took  them  a  month  or  more.     They 


made  a  complete  examination  of  the  geology  and  natural  history  of  the 
neighbourhood.  Thus  my  climb  cannot  be  compared  with  their  expe- 
dition in  any  way,  and  I  am  the  last  to  desire  any  comparison  between 
the  two  to  be  made.  If,  hereafter,  the  summit  of  Mount  Sorata  is 
attained  by  some  more  lucky  climber  than  I  was,  he  will  owe  to  me  the 
nine  recognition  that  I  gladly  render  to  Fitz  Gerald. 

After  returning  from  the  asoent  of  Aconcagua,  I  took  ship  at  the 
southern  extremity  of  the  Chilian  railroads  to  Lota,  the  famous  copper 
and  ooad  mine  centre.  Passing  southward  along  the  west  coast  in  the 
steamer,  we  entered  Smyth's  sound  at  the  Gulf  of  Penas.     A  few  days 
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were  spent  in  the  sound,  where  I  was,  fortunately,  enabled  to  land  at 
several  points  and  make  short  expeditions  into  the  neighbouring  moun- 
tains, and  then  by  the  Straits  of  Magellan  I  came  to  Sandy  Point,  where 
I  halted  for  a  few  weeks.  During  that  time,  by  the  kindness  of  the 
Chilian  Government,  a  steamboat  was  placed  at  my  disposal,  and  I  was 
enabled  to  attempt  the  ascent  of  Mount  Sarmiento,  the  highest  and  finest 
mountain  in  the  Fuegian  district.  I  also  made  an  expedition  over  the 
Patagonian  Pampa  to  some  of  the  secluded  inland  waters  that  long  ago 
attracted  me  when  I  first  studied  them  on  the  Admiralty  chart.  To 
this  part  of  my  expedition  I  can  only  now  briefly  refer.  The  character 
of  the  scenery  of  Smyth's  sound  closely  resembles  that  of  the  inland 
passage  along  the  coast  of  Norway.  In  both  cases,  the  mountains  are 
formed  of  hard  rocks,  granites,  schists,  and  the  like ;  in  both  these  rocks 
have  been  polished  for  long  periods  by  an  ice-sheet,  which  has  rounded 
the  valleys  and  the  summits  and  apparently  enveloped  the  whole  range ; 
in  both  oases  the  mountains  have  passed  through  periods  of  elevation 
above  the  sea,  and  then  of  depression  into  it ;  in  both  cases  they  have 
been  depressed  in  the  more  recent  period,  so  that  the  valley-bottoms  are 
sometimes  as  much  as  1000  feet  below  the  level  of  the  sea ;  and  in  both 
cases  this  period  of  depression  seems  now  to  be  passing  away,  and  the 
land  is  being  raised  once  more  above  the  waters.  Smyth's  sound  enjoys 
a  higher  reputation  for  beauty  of  scenery,  but  this  reputation  is,  I 
think,  greater  than  it  deserves.  Certainly,  in  point  of  beauty,  the 
Norwegian  inland  passage  is  its  superior.  Smyth's  sound  lacks  variety 
of  scenery.  At  one  or  two  points,  indeed,  there  are  specially  fine  views — 
as,  for  instance,  below  the  fine  promontory  named  Bold  head,  or  where 
Trinidad  channel  opens  to  the  west,  disclosing  a  multitude  of  beautiful 
islands,  or  beneath  the  snow-clad  Cordillera  Sarmiento  (not  to  be  con- 
fused with  Mount  Sarmiento  of  Tierra  del  Fuego),  or  where  the  majestic 
mass  of  Mount  Burney  rises  by  the  channel.  But  in  a  general  way  there 
is  a  dead  level  of  scenery,  fine  indeed,  but  not  of  surpassing  grandeur. 

The  characteristic  of  the  views  is  the  dense  forest  which  covers  the 
lower  slopes  of  all  the  hills  and  islands — a  primaeval  forest  of  stunted 
trees,  rising  out  of  the  ruins  of  their  predecessors,  which  are  rotting  and 
tangled  together  on  the  ground,  thickly  overgrown  by  moss,  offering 
to  the  traveller  every  possible  impediment.  Higher  up,  in  situations 
naturally  well  drained,  the  forest  is  more  open,  and  there  are  occasional 
bogs  occupying  the  sites  of  former  ponds  or  lakes,  and  barren  areas  of 
polished  rock  too  steep  for  earth  to  collect  upon ;  whilst  the  tops  of  the 
hills  are  sometimes  faced  by  precipices,  and  are  themselves  often 
relatively  bare  of  vegetation  when  they  do  not  reach  to  the  level  of 
perpetual  snow.  Looking  inland  up  the  numerous  channels  which  open 
out  from  the  sound  in  succession,  one  often  beholds  snowy  areas,  great 
gathering-grounds  of  snow,  drained  by  glacier  tongues  which  sometimes 
terminate  in  the  water.     If  it  were  not  for  the  bad  weather  that  infests 
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this  flank  of  the  submerged  mountain  area,  these  regions  would  offer  a 
fascinating  subject  for  a  mountain  explorer.  Ae  it  is,  I  fear  they  are 
not  likely  to  attract  minute  investigation  until  the  more  agreeable 
mountains  of  the  world  have  been  better  explored  than  tbey  are  now. 
The  western  arm  of  the  Strait  of  Magellan  offers  far  more  splendid 
scenery  to  the  contemplation  of  the  voyager  than  does  any  except  the 
southernmost  part  of  Smyth's  sound,  but  this  has  been  so  frequently 
described  that  I  need  not  pause  upon  it  now. 


I  was  surprised  to  find  how  splendid  are  the  mountains  of  Tierra 
del  Fuego,  which  culminate  in  Mount  Sarmiento.  It  is  not  that  they 
are  actually  high,  reckoned  from  sea-level,  for  Sarmiento  is  only  a  little 
over  7000  feet,  but  they  are  so  unusually  fine  in  form,  and  are  draped 
by  such  magnificent  glaciers.  The  actual  height  of  a  mountain,  as 
measured  from  the  sea,  is  not  a  true  test  of  its  size.  Mount  Sorata, 
for  example,  really  begins  at  13,000  feet ;  all  that  is  below,  it  possesses 
in  common  with  the  great  tableland  on  which  it  stands,  and  it  is  not 
till  about  16,000  feet  that  the  actual  peak  begins.  Illimani,  on  the 
other  hand,  stretches  its  slopes  down  to  the  very  depths  of  the  valley 
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of  La  Paz  on  the  one  side,  and  to  the  lowlands  of  Yungas  on  the  other, 
so  that  it  is  seen  from  base  to  summit — a  mighty  mass,  whose  top  is  at 
least  17,000  feet  above  its  foot.  Mount  Blanc  is  practically  a  mountain 
no  more  than  10,000  feet  high,  though  its  summit  is  nearly  16,000  feet 
above  sea-level ;  while  if  the  Alps  were  sunk  into  the  sea  till  all  that 
part  of  them  were  submerged  which  may  be  traversed  without  real 
climbing,  there  is  hardly  a  peak  that  would  rise  5000  feet  above  the 
surface  of  the  waters.  Mount  Hedgehog,  in  Spitsbergen,  is  only  about 
5000  feet  in  height,  but  every  one  of  those  5000  feet  has  to  be  climbed, 
and,  as  a  problem  for  the  climber,  Mount  Hedgehog  is  more  difficult 
than  most  Alpine  peaks.  The  7000  feet  of  Mount  Sarmiento  are  all 
difficult  of  ascent,  and  the  climb  may  be  said  to  begin  near  the  very 
level  of  the  sea,  so  that  the  snowy  mass  of  Sarmiento  is  larger  than 
that  of  Mount  Blanc,  and  almost  as  large  as  that  of  Mount  Sorata. 
Here  again  we  were  under  the  impression  that  we  should  find  traces  of 
volcanic  action,  but  we  found  none.  Mount  Sarmiento,  and  the  range 
of  which  it  forms  a  part,  has  been  upheaved  by  a  great  earth-movement, 
and  carved  out  from  a  vaster  mass  by  the  action  of  denuding  forces. 
Much  further  to  the  eastward  I  believe  volcanoes  do  exist  on  Tierra  del 
Fuego,  but  the  ranges  which  border  the  Cockburn  channel  or  Admiralty 
sound  are  devoid  of  traces  of  volcanic  action. 

The  climate  of  the  Mount  Sarmiento  region  is  by  no  means  so  bad 
as  that  of  Smyth's  sound.  Though  we  were  unfortunately  driven  down 
before  actually  reaching  the  summit  of  the  peak,  by  a  storm  of  great 
violence,  which  it  was  impossible  to  maintain  ourselves  against,  I  think 
that  here  is  an  area  in  which  mountain  exploration  might  be  carried  on 
with  some  prospect  of  reasonable  enjoyment,  and  with  the  certainty 
of  obtaining  valuable  results.  The  arrangement  of  the  ridges,  except 
those  that  border  Beagle  channel,  is  not  yet  by  any  means  clear.  A 
great  part  of  the  island  of  Tierra  del  Fuego  which  is  marked  blank  on 
the  map,  is  occupied  by  mountains,  whilst  the  glacier  development  is 
considerable.  An  examination  of  these  glaciers  led  me  to  conclude  that, 
in  character,  they  must  be  placed  between  the  truly  arctic  glaciers,  such 
as  we  saw  in  Spitsbergen,  and  those  of  temperate  regions.  They  have 
much  of  the  apparently  greater  viscosity  of  arctic  glaciers,  pouring 
down  their  slopes  and  bulging  at  their  snouts  very  differently  from  the 
glaciers  of  the  Alps.  The  most  remarkable  glacial  feature  that  we  saw 
was  a  rocky  basin  of  great  extent,  just  at  the  foot  of  the  north  slope  of 
Mount  Sarmiento,  filled  by  the  great  supply  of  nSve  that  comes  down 
that  slope,  and  overflowing  in  three  different  directions,  to  east  and  west 
and  north,  where  three  separate  tongues  of  ice  find  their  way  almost 
into  the  sea.  One  of  them,  by  which  we  mounted,  is  only  separated 
from  the  sea  by  a  narrow  belt  of  forest-clad  moraine,  and  it  is  evident 
that,  not  so  long  ago,  the  snout  of  the  glacier  must  actually  have  reached 
the  water.     But,  as  I   explained  in  connection  with  the   glaciers  of 
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Spitsbergen,  a  glacier  ending  in  shallow  sea  must  sooner  or  later  bnild 
in  front  of  its  snout  a  wall  of  moraine,  which  must  ultimately  out  it  off 
from  the  water.  Such  moraine  walls,  dividing  glacial  snouts  from  the 
sea,  were  found  by  us  in  several  places  in  the  neighbourhood  of  the 
Sarmiento  range.  Our  examination  of  this  district  was  of  course  very 
cursory,  but  to  me  it  is  intensely  interesting,  and  I  hope  that,  before 
many  years,  some  better-equipped  mountaineer  will  find  himself  in 
those  parts,  and  will  devote  a  whole  season  to  the  exploration  of  the 
glaciers.  Sandy  Point  is  now  developing  into  a  town  of  considerable 
importance,  where  all  necessary  commodities  can  be  obtained,  and 
where,  at  the  right  season,  a  traveller  would  be  able  to  hire  boats  and 
engage  companions. 

Before  the  reading  of  the  paper,  the  President  said :  This  evening  we  have 
the  pleasure  of  welcoming  here  again  Sir  Martin  Conway,  who  has  given  us  so 
much  interesting  information  in  regard  to  such  distant  parts  of  the  world  as  the 
Himalayas  and  Spitsbergen.  Now  we  are  to  hear  from  him  some  of  the  results  of 
his  very  interesting  journey  to  South  America. 

After  the  reading  of  the  paper,  the  following  discussion  took  place  : — 

SeSor  Aramato,  the  Bolivian  Minister:  A  few  nights  ago,  under  this  same 
roof,  I  had  the  pleasure  of  congratulating  Sir  Martin  Conway  on  the  wonderful 
success  of  his  ascents  of  the  highest  peaks  of  the  Andes,  and  of  thanking  him,  as 
I  do  now  again,  for  the  most  complimentary  manner  in  which  he  has  referred  to  my 
country  and  to  myself.  I  am  sure  that  his  lectures  will  have  a  great  part  in 
bringing  Bolivia  into  closer  connection  with  the  scientific  and  commercial  world, 
and  he  may  be  assured  of  the  esteem  and  gratitude  of  my  fellow-citizens.  I  thank 
you,  Mr.  President,  for  giving  me  the  opportunity  of  acknowledging  our  indebted- 
ness to  Sir  Martin  Conway,  and  I  take  this  opportunity  of  congratulating  the 
Society  on  this  addition  to  their  succession  of  triumphs  in  the  cause  of  science. 

Prof.  Bonnet  :  I  am  sorry  to  say  that  since  I  received  Sir  Martin  Conway's  rocks 
I  have  only  been  able  to  afford  the  time  to  give  them  a  cursory  examination, 
but  I  have  seen  enough  to  perceive  that  he  has  settled  one  question  which,  up  to 
the  present  time,  was  a  matter  of  doubt.     Various  statements  have  been  made  as  to 
what  was  really  the  nature  of  the  Cordillera.    David  Forbes,  in  his  excellent  paper  to 
the  Geological  Society,  stated  that  the  summit  of  lllimani  consisted  of  Silurian  rock. 
d'Orbigny  said  it  was  granitic.     Now,  ascending  from  the  eastern  slopes  you  pass 
a  series  of  slates  and  schists,  probably  of  Devonian  and   Silurian  age.     Above 
that,  from  the  highest  parts  of  the  mountains,  Sir  Martin  Conway  has  brought  a 
aeries  very  difficult  to  decide  upon  without  microscopic  examination.    Some  are  of 
igneous  origin,  but  quite  different  from  those  generally  found  in  the  Andes.     The 
Pico  de  Paris  is  a  fine  banded  gneiss,  and  the  Pico  del  Indico  is  of  coarse  granite. 
In  the  same  way,  Sorata  consists  of  a  series  of  crystalline  rocks,  such  as  you  might 
get  from  the  central  part  of  the  Alps.     It  is  remarkable  that  the  volcanic  rock  of 
the  Andes  is  almost  wholly  confined  to  the  western  series  of  mountains.      Only 
from  one  place  on  the  lower  slope  of  lllimani  has  Sir  Martin  brought  one  of  the 
typical  Andes  rocks,  such  as  have  come  from  Aconcagua,  and  as  Mr.  Whymper  has 
brought  from  the  Ecuadorian  Andes.    The  physical  structure  is  remarkable.    The 
crystalline  rocks  form  the  most  eastern  of  the  ranges,  and  it  is  worth  noticing  that 
the  only  rocks  of  that  type  were  brought  by  Mr.  Whymper  from  the  most  eastern 
peak  of  the  Andes  he  visited  in  the  Ecuadorian  region.     The  origin  of  those  gaps  in 
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the  chain  is  very  interesting.  I  doubt  if  the  case  is  parallel  to  that  afforded  by  the 
Himalayas  and  Karakoram  and  by  the  two  principal  ranges  in  the  Alps,  because  in 
both  these  cases  we  have  rivers  rising  well  behind  a  range,  which  they  cut 
through,  while  here  we  have  rivers  cutting  back  into  the  plateau ;  that  is  to 
say,  the  plateau  in  these  Ecuadorian  regions  is  clearly  a  much  more  ancient 
feature  than  the  river ;  while  in  the  other  two  cases  the  rivers  have  always  flowed 
in  the  same  way,  and  cut  down  the  land  as  it  rose.  It  would  be  interesting 
to  make  out  what  the  real  history  of  these  gaps  is. 

There  is  one  more  remarkable  point  in  this  region — that  there  is  such  a  mass  of 
snow  and  glacier.  It  is  singular  that  in  Aconcagua,  some  1400  feet  higher  and  16° 
further  from  the  equator,  there  is  much  less  snow — Sir  Martin  Conway  and 
Mr.  Fitz  Gerald's  party,  in  ascending,  found  little  snow  on  Aconcagua — yet  here  in 
the  Cordillera  are  masses  of  snow  and  glacier  that  would  do  credit  to  the  Alps.  I 
conclude  the  precipitation  in  thjs  district  must  be  greater  than  that  of  the  Andes 
further  to  the  south.  I  think  we  may  congratulate  Sir  Martin  Conway  on  the 
extremely  interesting  results  that  have  attended  his  exertions,  and  I  hope  we  may 
be  able  to  make  some  considerable  additions  to  the  geology  of  this  region. 

Dr.  H.  Woodward  :  I  am  asked  by  my  colleagues  in  the  British  Museum  to 
say  a  word  about  Sir  Martin  Conway's  collections.  He  did  not  merely  climb  the 
Andes,  but  he  has  collected  natural  history  specimens  all  along  his  route.  Besides 
the  rocks  which  Prof.  Bonney  received,  there  were  some  interesting  minerals,  which 
Mr.  Fletcher  has  casually  examined.  Among  these  are  two  rare  species  of  angelite ; 
the  former  contains  the  rare  chemical  element  germanium,  and  the  latter  a  hydrated 
phosphate  of  aluminium.  Dr.  Bowdler  Sharpe  has  received  an  important  collection 
of  birds,  and  although  no  species  is  new,  some  important  new  localities  are  repre- 
sented, and  at  higher  altitudes  than  specimens  hitherto  obtained.  Among  the 
insects,  of  which  a  large  collection  is  waiting  to  be  examined,  at  least  there  is  a 
new  Meloe,  one  of  the  curious  oil-beetles,  closely  allied  to  a  species  obtained  by 
Mr.  Whymper  at  an  elevation  of  10,000  feet  in  Ecuador.  From  the  casual  ex- 
amination of  the  specimens  already  made,  we  know  that  important  additions  will 
have  been  made  to  the  Natural  History  Collections  by  Sir  Martin  Conway,  and  I 
congratulate  him  on  the  successful  results  of  his  journey. 

The  following  communication  on  the  botany  of  Sir  Martin  Conway's  expedition 
was  read  on  behalf  of  Mr.  W.  Botting  Hemsley,  keeper  of  the  Kew  Herbarium  : — 

The  botanical  collection  made  by  Sir  Martin  Conway  is  almost  entirely  restricted 
to  the  plants  found  at  the  extreme  upper  limits  of  vegetation,  and  numbers  only 
about  sixty-five  species.  But  it  is  an  exceedingly  interesting  collection,  and  will 
be  the  subject  of  a  paper  to  be  read  before  the  Linnsean  Society  on  June  1. 
There  are  apparently  no  authentic  published  records  of  plants  growing  in  the 
Andes  at  a  greater  elevation  than  about  17,000  feet.  Humboldt  cites  only  two 
plants — a  gentian  and  a  lobelia— growing  on  Chimborazo  at  an  elevation  of 
15,973  feet.  Subsequently,  Brongniart  published  a  saxifrage,  Saxi/raga  Boussin- 
gaulti,  from  the  same  peak,  discovered  at  an  elevation  of  16,236  feet.  This  was 
supposed  at  the  time  to  be  the  highest  point  at  which  a  flowering  plant  had  been 
found  in  the  Andes.  Curiously  enough,  so  far  as  we  know,  this  plant  has  not  been 
collected  by  any  traveller  except  the  one  whose  name  it  commemorates.  In  the 
Kew  Herbarium  are  several  plants  from  the  Andes  labelled  as  having  been  found 
at  altitudes  of  17,000  to  18,000  feet ;  but  these  records  are  probably  not  quite  exact. 
The  district  visited  by  Sir  Martin  Conway  had  been  previously  very  thoroughly 
botanized  by  Weddell,  Mandon,  and  others,  and  the  first-named  botanist's  *  Chloris 
Andina'  is  the  most  important  work  in  existence  on  the  flora  of  the  Andes.  The 
author  records  only  eight  species  of  flowering  plants  from  a  greater  elevation  than 
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5000  metres  (16,400  feet),  and  only  one  definitely  from  so  great  an  elevation  as 
5200  metres  (17,056  feet) ;  though  he  has  been  falsely  cited  as  recording  a  composite 
(Cvlcitium  oanescent)  from  an  elevation  of  5900  metres,  or  19,352  feet.  Sir  Martin 
Conway's  collection  contains  at  least  half  a  dozen  species  of  flowering  plants  from 
elevations  of  18,000  feet  and  upwards,  the  highest  being  from  about  18,500.  They 
include  a  saxifrage,  a  mallow,  a  valerian,  and  several  plants  of  the  natural  order  Com- 
posite. It  is  noteworthy,  in  this  connection,  that  members  of  the  same  natural 
order  attain  the  upper  limit  of  phanerogamous  vegetation  in  Tibet,  where,  in  lat.  30° 
to  34°,  one  was  found  by  Dr.  Thorold  at  19,000  feet.  Sir  Martin  Conway's  collec- 
tion has  not  been  thoroughly  worked  out  yet,  but  it  probably  contains  no  previously 
unknown  species.  It  is,  however,  none  the  less  interesting,  and  botanists  are  greatly 
indebted  to  him  for  tbe  trouble  he  took  in  forming  it. 

Colonel  Chubch  :  I  think  the  evening  is  getting  on,  but  I  might  say  a  few  words 
with  reference  to  Sir  Martin  Conway's  paper.  I  have  listened  to  it  with  great 
pleasure,  for  he  travelled  over  a  great  deal  of  ground  which  I  myself  visited.  I 
know  of  no  grander  sight  along  the  line  of  the  Andes  than  the  Cordillera  which  is 
flanked  on  the  north  by  Ulampu,  and  on  the  south  by  Illiraani ;  you  have  a  line 
of  snow-peaks  above  100  miles  in  extent,  and  these  viewed  from  the  coast  ridge, 
looking  eastward  across  the  Titicaca  plateau,  form  a  mountain  range  which  per- 
haps has  no  equal  in  beauty  in  the  world.  That  plateau  of  Titicaca  is  merely  the 
alluvium  and  detritus  from  the  great  Silurian  Cordillera  which  I  have  just  men- 
tioned ;  it  has  a  thickness  of  from  2000  to  2500  feet,  and  through  this  the  La  Paz 
river  has  carved  its  way.  I  am  disposed  to  differ  from  Sir  Martin  as  regards  the 
La  Paz  river  cutting  back  from  the  Amazon  side  of  the  Cordillera;  on  the  contrary, 
I  am  inclined  to  believe  that  when  Lake  Titicaca  was  much  higher  than  at  present, 
the  La  Paz  river  broke  through  the  inland  range,  cutting  a  gorge  about  600  feet  in 
depth,  which  it  has  worn  slowly  down  to  its  present  level  in  the  deposits  of  the 
basin  of  clay,  shingle,  and  gravel  and  large  rounded  boulders.  The  amount  of  detri- 
tus or  alluvium  which  tbe  La  Paz  sends  through  that  gorge  in  a  year  is  prodigious ; 
it  pours  it  down  into  the  plains  of  the  Beni  river.  I  recollect  well  one  picture — a 
.  house  on  the  La  Paz  river,  in  a  little  gorge  on  the  southern  flank  of  the  Illimani, 
tod  I  saw  it  under  most  delightful  circumstances,  embowered  in  fruit  trees,  vines, 
and  rosea ;  and  looking  up  the  gorge  14,000  feet  above  the  point  where  I  stood,  I 
could  see  the  shimmering,  flashing  peak  of  Illimani  rising  in  a  sheer  slope  uninter- 
rupted by  a  single  hill,  in  all  its  glory  and  magni6cence,  and  I  remember  saying  to 
myself  "  The  man  who  scales  that  pinnacle  will  be  a  bold  one/'  I  congratulate  Sir 
Martin  Conway  on  having  been  that  man. 

The  President  :  We  have  to  thank  Sir  Martin  Conway  for  many  things.  I 
hare  seldom  listened  with  greater  interest  to  a  paper,  not  only  because  of  the 
surprising  quickness  with  which  Sir  Martin  Conway  in  all  these  travels  has  taken 
in  the  important  features  of  the  country,  and  the  character  of  the  physical  geography, 
bat  also  on  account  of  the  admirable  way  in  which  he  has  described  this  magnificent 
scenery,  so  that  the  beautiful  slides  he  has  shown  us  have  actually  been  coloured 
by  his  pictorial  words.  It  is  a  great  pleasure  to  us  here  to  receive  such  an  account 
of  a  country  which  has  never  before  been  described  to  this  Society.  We  had  a 
▼ery  interesting  paper  on  Bolivia  by  Mr.  Minchin,  now  many  years  ago,  but  he  did 
not  cover  this  ground.  I  have  listened  with  great  interest  to  the  comments  which 
bave  been  made  on  the  paper  by  Prof.  Bonney  and  Dr.  Woodward,  who  have  shown 
os  the  great  value  of  the  geological  specimens  brought  home,  and  to  the  account 
given  us  by  the  gentleman  from  Kew  of  the  botanical  collection.  With  regard  to 
the  flora  of  the  loftier  Andean  region,  I  have  myself  collected  tola  (Baccharis  Jn- 
ttrvm),  which  I  believe  to  be  a  composita,  at  a  height  of  17,200  feet  in  tbe  Andes, 

Ho.  I.— July,  1899.]  n 
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and  I  would  speak  in  favour  of  the  climate  of  these  great  heights  as  affecting  the 
flora — perhaps  not  such  a  height  as  that,  but  certainly  13,000  feet,  where  very 
beautiful  trees  grow,  the  scolli  (Bucholleia  coriaeea)  and  the  quefiua  (PolylepU  to- 
mentella),  with  a  dark  leaf  light  coloured  underneath,  and  a  trunk  very  like  that 
of  a  yew  tree.  Large  numbers  of  these  trees  grow  in  the  cordillera,  which  I  traversed 
further  to  the  north.  All  these  points  are  exceedingly  interesting,  and  I  am  glad 
to  be  able  to  add  that  the  triangulation  which  has  been  carried  out  between  the 
peaks  of  Sorata  and  1 11  imam  along  the  chain  will,  I  believe,  be  most  valuable  in 
the  construction  of  more  correct  maps  of  that  country.  1  only  hope  some  day  Sir 
Martin  Conway  will  do  the  same  service  on  the  other  or  eastern  slope.  I  regret  we 
have  not  had  time  to  hear  from  him  an  equally  interesting  account  of  the  attempt 
he  made  on  the  magnificent  peak  of  Sarmiento,  in  the  Magellan  straits,  but  I  trust, 
if  not  at  an  evening,  yet  at  some  afternoon  meeting,  Sir  Martin  Conway  will  give 
us  an  account  also  of  that  part  of  his  journey. 

I  am  sure  you  will  all  join  with  me  in  a  very  hearty  vote  of  thanks  to  Sir 
Martin  Conway. 


ON  THE  TEMPERATURE  OF  THE  FLOOR  OF  THE  OCEAN,  AND 
OF  THE  SURFACE  WATERS  OF  THE  OCEAN.* 

By  Sir  JOHN  MURRAY,  K.C.B.,  F.R.S.,  etc,  of  the  "Challenger"  Expedition. 

L  The  Bottom  Temperature  over  the  Floor  of  the  Ocean. 

Our  knowledge  of  the  temperature  of  the  floor  of  the  ocean  is  derived 
from  direot  observations  in  the  layers  of  water  immediately  above  the 
bottom  by  means  of  deep-sea  thermometers,  from  the  electric  resistance 
of  telegraph  cables  resting  on  the  bed  of  the  great  ocean  basins,!  and 
from  the  temperature  of  large  masses  of  mud  and  ooze  brought  up  by 
the  dredge  from  great  depths.  All  the  temperatures  recorded  up  to  the 
present  time  in  the  sub-surface  waters  of  the  open  ocean  indicate  that 
at  a  depth  of  100  fathoms  all  seasonal  variation  disappears.  Beyond 
that  depth  there  is  a  constant,  or  nearly  constant,  temperature  at  any 
one  place  throughout  the  year.  In  some  special  positions,  and  under 
some  peculiar  conditions,  a  lateral  shifting  of  large  bodies  of  water 
takes  place  on  the  floor  of  the  ocean  at  depths  greater  than  100  fathoms. 
This  phenomenon  Las  been  well  illustrated  by  the  researches  of  Prof. 
Libbey  %  off  the  east  coast  of  North  America,  where  the  Gulf  Stream  and 
Labrador  Current  run  side  by  side  in  opposite  directions.  This  lateral 
shifting  cannot,  however,  be  called  seasonal,  for  it  appears  to  be  due  in 
most  instances  to  violent  storms,  or  strong  off-shore  winds,  bringing  up 
colder  water  from  considerable  depths  to  supply  the  place  of  the  surface 


*  Maps,  p.  128.  On  Map  1  the  scale  of  colouring  for  the  darkest  blue  should  be 
-1°11C. 

t  Peake  and  Murray,  Proc.  Boy.  Soc.,  Edin..  vol.  22,  p.  409,  1899,  *  On  the  Survey 
by  s.s.  Britannia  of  the  Cable  Route  between  Bermuda,  Turk's  Islands,  and  Jamaica." 

I  W.  Libbey,  jun.,  ♦•The  Relations  of  the  Gulf  Stream  and  the  Labrador  Current/* 
Report  of  the  Sixth  International  Geographical  Congress,  London,  1895. 
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drift,  so  that  this  colder  water  covers  stretches  of  the  ocean's  bed  which, 
under  normal  conditions,  are  overlaid  by  warmer  strata  of  water. 

From  the  point  of  view  of  temperature,  the  whole  floor  of  the  ocean 
may  be  divided  into  two  regions — 

(1)  A  deep-water  region,  in  which  there  is  a  constant,  or  nearly 
constant,  temperature  in  the  water  over  the  bed  of  the  ocean  at  all  times 
of  the  year  at  any  one  spot ;  and 

(2)  A  shallow-water  region,  in  which  the  sea-bed  is  subject  to 
periodical  variations,  or  occasional  variations,  of  the  temperature 
through  changes  in  the  over-lying  water. 

The  investigations  recorded  in  this  paper  indicate  that  the  first 
region  occupies  over  90  per  cent.,  while  the  second  occupies  less  than  10 
per  cent,  of  the  floor  of  the  ocean. 

A.   Temperature  over  the  Floor  of  the  Ocean  in  Depths  greater  than 

100  fathoms  ($ee  Map  1). 

In  order  to  study  the  distribution  of  temperature  in  the  vast  deep- 
sea  region  of  the  ocean,  all  the  known  temperatures  taken  by  means  of 
deep-sea  thermometers  at  the  bottom  of  the  ocean  were,  in  the  first 
instance,  placed  on  charts,  and  lines  were  drawn  showing  areas 
where  the  recorded  temperatures  were  under  30°  Fahr.,  between  30° 
and  35°  Fahr.,  between  35°  and  40°  Fahr.,  and  then  for  every  10°, 
namely,  between  40°  and  50°  Fahr.,  between  50°  and  60°,  and  over 
60°  Fahr.  In  drawing  these  lines  showing  the  different  bands  of  tem- 
perature over  the  floor  of  the  ocean,  the  observations  of  temperature 
in  the  intermediate  depths  have  also  been  taken  into  consideration,  and 
especially  the  lines  of  equal  temperature  at  different  levels,  as  shown  in 
the  maps  published  by  Dr.  Buchan  in  the  '  Challenger  Reports.'  * 

The  general  results  of  this  investigation  are  represented  on  Map  1,| 
where  the  blue  and  red  bands  of  colour  illustrate  the  temperature 
prevailing  on  the  floor  of  the  ocean  in  all  depths  greater  than  100 
fathoms;  the  blue  shades  of  colour  show  temperatures  under  40°  Fahr. 
(under  4°*44  C),  and  the  red  shades  temperatures  above  40°  Fahr. 
(over  4°-44  C). 

This  vast  deep-sea  region,  which  occupies  93  per  cent,  of  the  whole 
ocean,  and  66  per  cent,  of  the  whole  surface  of  the  planet,  is  entirely 
removed  from  the  direct  influence  of  the  sun ;  not  only  is  there  a 
constant  temperature  at  any  one  spot  throughout  the  year,  but  the 

•  See  "Report  on  Oceanic  Circulation,'1  Phys.  Chem.  Chall.  Exp.,  pi  viii.,  1895. 

t  8o  far  as  I  know,  this  is  the  first  attempt  to  represent  on  a  map  the  temperature 
over  the  floor  of  the  whole  ocean.  Prof.  J.  Walther  ("  Ueber  die  Lebensweise  fossiler 
Xeeresthiere,"  ZeiUchr.  d.  DeuUchen  geol.  Geselltch.,  1897,  p.  270)  gives  a  small  dia- 
grammatic sketch  of  the  bottom  temperature  in  the  Atlantic  basin,  with  a  view  of 
pointing  oat  the  contrast  between  bottom  and  surface  tem}>erature8,  aud  a  few  months 
ago  he  urged  me  to  publish  a  map,  such  as  that  now  produced. 
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sun's  rays  are  believed  to  be  nearly  all  absorbed  by  passing  through 
the  600  feet  of  sea-water  by  which  this  whole  region  is  overlaid. 
So  far,  then,  as  direct  sunlight  is  oonoerned,  it  is  a  region  of  dark* 
ness.  Plant-life  appears  to  be  wholly  absent  from  this  deep-sea  region, 
and  consequently  no  assimilation  of  inorganic  materials  by  organisms 
can  there  take  place.  All  the  animals  which  flourish  in  such  abundanoe 
in  the  depths  of  the  sea  are  dependent  for  their  food  on  organic  matter 
which  has  been  assimilated  in  the  surface  and  shallower  waters  of  the 
ocean  and  on  the  dry  land,  where  chlorophyll  is  present.  This  organic 
matter  subsequently  falls  to  the  bottom  from  the  surface  waters,  or 
is  washed  into  the  deep  sea  from  the  surface  of  the  continents  and  the 
shallows  of  the  ocean. 

The  first  glance  at  the  accompanying  maps  shows  that  the  distri- 
bution of  temperature  on  the  floor  of  the  ocean  is  fundamentally  different 
from  what  prevails  on  the  continents  and  in  the  surface  waters  of  the 
ocean,  and  is  governed  by  quite  different  laws.  At  the  surface  of  the 
earth,  both  on  land  and  at  sea,  bands  of  equal  temperature  run  more 
or  less  parallel  to  the  equator,  as  may  be  seen  on  the  Maps  2  and 
8,  showing  the  minimum  and  maximum  temperature  at  the  surface  of 
the  sea.  This  is  true  notwithstanding  the  fact  that  oceanic  currents- 
cause  wide  deflections,  as,  for  instance,  in  the  case  of  the  Gulf  Stream, 
where  the  lines  trend  away  to  the  north-east. 

At  the  bottom  of  the  ocean  the  lines  of  equal  temperature  run,  on  the 
whole,  north  and  south,  following  the  general  trend  of  the  continents, 
as  may  be  seen  by  reference  to  Map  1.  The  cold  water,  which 
occupies  all  the  greater  depths,  has  been  derived  from  the  surface  in 
extra-tropical  regions,  the  greater  bulk  of  this  water  having  received 
its  low  temperature  in  the  great  Southern  Ocean  towards  the  Antarctic* 
It  will  be  observed  that  the  shades  of  red,  which  represent  the  portions 
of  the  ocean's  bed  covered  by  the  warmer  water,  form  narrow  bands 
along  continental  shores  and  around  oceanic  islands,  and  are  separated 
from  each  other  by  wide  stretches  of  blue  shades,  which  represent  the 
cold  water  in  the  greater  depths  derived  from  the  polar  and  sub-polar 
regions. 

The  darkest  shade  of  blue,  indicating  a  temperature  under  30° 
Fahr.  (under  —  l°'ll  C),  is  limited  to  the  ice-bound  regions  of  the  Arctic 
and  Antarctic  oceans,  but  in  the  Norwegian  sea  it  extends  to  the  south- 
ward  of  the  Faroe  islands,  where  the  water  in  the  deeper  part  of  this 
basin  is  cut  off  from  general  oceanic  circulation  by  the  Wyville-Thomson 
ridge.  In  this  closed  area  to  the  north  of  the  Wyville-Thomson  ridge 
and  Faroe-Iceland  ridge,  temperatures  as  low  as  28°*9  Fahr.  have  been 
recorded  in  depths  of  2000  fathoms. 

The  second  or  intermediate  shade  of  blue,  representing  a  tempera- 
ture at  the  bottom  between  30°  and  35°  Fahr.,  covers  nearly  the 
whole  of  the  bottom  in  the  Antarctic  and  great  Southern  oceans,  and 
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extends  throughout  nearly  the  whole  of  the  Indian  ocean.  Offshoots 
extend  into  the  Atlantic  and  Pacific,  and  here  and  there  throughout 
these  oceans  there  are  patches  of  the  same  colour  which  indicate  con- 
nections with  the  deep  waters  of  the  great  Southern  ocean,  or  the  cold 
ice-covered  seas  of  the  Arctic* 

The  palest  shade  of  blue,  indicating  a  temperature  between  35°  and 
40°  Fahr.,  covers  nearly  the  whole  of  the  North  Atlantic  and  a  very  large 
part  of  the  Pacific.  The  average  temperature  over  the  floor  of  the  North 
Atlantic,  in  depths  beyond  2000  fathoms,  is  about  2°  Fahr.  above  the 
average  temperature  at  the  bottom  of  the  Indian  ocean  and  South  Atlantic, 
while  the  temperature  of  the  bed  of  the  Pacific  is  intermediate  between 
these. 

Passing  now  to  the  red  shades  in  the  map,  which  represent  tempera- 
tures over  40°  Fahr.,  it  will  be  noticed  that  these  are  broadest  within  the 
tropics,  and  gradually  thin  out  and  ultimately  disappear  towards  the 
north  and  south.  The  palest  shade,  representing  a  temperature  between 
40°  and  50°  Fahr.,  sometimes  extends  a  considerable  distance  into  extra- 
tropical  regions,  as,  for  instance,  in  the  North -East  Atlantic,  where  it 
run  along  the  coast  of  Norway.  The  middle  shade  of  red,  indicating  a 
temperature  between  50°  and  60°  Fahr.,  occupies  a  narrow  strip  along 
the  shores  of  continents  and  around  islands  in  tropical  and  sub-tropical 
regions,  and  fills  the  Mediterranean ;  while  the  darkest  shade,  indicating 
a  temperature  over  60°  Fahr.,  is  represented  by  a  mere  line,  and  is 
almost  wholly  limited  to  the  tropics,  but  fills  up  the  Bed  sea  and  covers 
a  portion  of  the  sea-bed  in  the  eastern  Mediterranean. 

In  the  Pacific  there  is,  around  the  islands  stretching  from  New 
Guinea  to  the  Paumotus,  a  small  strip  of  the  sea-bottom  where  the 
temperature  touches  70°  Fahr.  in  depths  below  100  fathoms,  and  a  like 
temperature  is  found  in  the  Red*  sea  and  one  or  two  places  in  the  West 
Indies  at  depths  exceeding  100  fathoms. 

With  the  view  of  arriving  at  a  more  definite  notion  of  the  extent 
of  the  ocean's  floor  covered  with  water  at  different  temperatures,  the 
lines  were  transferred  to  equal-surface  projection  maps,  and  the  areas 
were  measured  by  means  of  the  planimeter.  The  results  are  given  in 
the  following  tables,  where  the  subdivisions  of  the  ocean  adopted  in  the 
paper  on  the  "  Height  of  the  Land  and  the  Depth  of  the  Sea  "  t  have 
been  followed.     From  the  last  table  in  this  Section  A,  showing  the 


•  As  regards  the  temperature  at  the  bottom  of  enclosed  seas,  like  the  Mediterranean, 
it  would  appear  that  the  bottom  temperature  is  determined,  to  a  large  extent,  by  the 
winter  temperature  at  the  surface  in  the  locality;  but  in  the  case  of  some  of  the 
partially  enclosed  seas,  as,  for  instance,  the  China  sea,  it  is  possible  that  the  very  low 
temperature  observed  at  the  bottom  may  be  due  to  the  propagation  downwards  of  the 
temperature  acquired  by  the  water  at  the  surface  much  further  northwards,  or  it  may 
possibly  indicate  some  connection  with  the  open  ocean,  which  will  be  revealed  by  future 
soundings. 

t  Scott.  Geogr.  May.,  vol.  iv.  p.  1,  1888. 
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general  result,  it  will  be  seen  that  of  127,100,000  square  miles  of  the 
earth's  surface  oovered  by  the  ocean  in  depths  beyond  100  fathoms, 
122,700,000  square  miles,  or  96  per  oent.,  are  overlaid  by  water  with  a 
temperature  of  less  than  40°  Fahr.  (under  4°*44  C),  and  that  only 
4,400,000  square  miles,  or  less  than  4  per  oent,  are  oovered  by  water 
with  a  temperature  above  40°  Fahr.  (over  4°-44  C). 


i! 


North  Atlahtto  (including  Gulf  of  Mexico,  Caribbean,  Mediterranean,  Black,  North, 

Baltic,  and  Norwegian  Seas). 


Area  over  60°  Fahr. 
„      fi0°-60o    „     . 


w   40°-50° 
„   85°-40° 


»»      •  •  • 


M  ••• 


ft 


ao°-35° 


*» 


„  under  30°    „ 


Square  miles. 

59,000 

720,000 

1,044,000 

13,770,000 

350,000 

470,000 


i 


Area  over  00°  Fahr. 
30°-60°     „ 
40°-50° 


♦» 


!,      35°-40°     ,! 
„  under  35°     ., 


Total 


South  Atlantic. 


>  •  •  * 


i  •  •  •  < 


*  •  •  •  • 


Total 


...     16,413,000 


5,000 

50,000 

150,000 

6,400,000 

3,200,000 


9,80.1,000 


Area  35°-40°  Fahr.    . 


„    :w°-&v> 


«» 


Arctic  Oceax 


'fotal 


1,000,000 
2,585,000 

3,585,000 


Indian*  Ockax  (including  Red  Sea). 

Are*  over  tSO°  Fahr 

„  50-ftK 
„  40^-50N 
„     85°-40- 


»%  •  •  * 


««  %  •  % 


Total 


105,000 

300,000 

540,000 

...       1,000,000 

...     14,400.000 

...     16,345.000 


Noeth  Pacific  Ocfjlx  (including  lk-ring,  Okhotsk,  Ja^u. 
Yellow,  Sulu.  China,  and  Celebes  Sea»\ 


Aiva  vwr  t&»°  Fahr. ... 
40  -%h^     


6tv000 
2iV\C00 

...    s&Ot&oco 

4.7S5.1M> 


T. :.-.! 


...    i:\S7S>v 
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South  Pacific  Ocean  (including  Banda,  Java,  and 

Arafura  Seas). 


Area 

over  60° : 

Fahr. 

•  •  • 

»» 

50°-60° 

t* 

•  •  • 

»» 

40°-50° 

>» 

•  •  • 

i» 

35°-40° 

» 

•  •  • 

•» 

30°-35° 

»> 

•  •  • 

Total 


Southern  Ocean. 


Area  50°-60°  Fahr. 
40°-50°      „ 
35°-40° 


»• 


»» 


0_Q^O 


30°-35 


„  under  30° 


i» 


»» 


»• 


Total 


Square  miles. 
35,000 

142,000 

591,000 

19,992,000 

3,100,000 

23,860,000 


11,000 

101,000 

1,660,000 

24,155,000 

427,000 


Total 

•  •  • 

•  •  • 

26,354,000 

Antarctic  Ocean. 

Area  35°-40°  Fahr. 

•  •  •                •••                •••                ••• 

•  •  • 

•  •  • 

3,000 

„     30°-35°      „ 

• • •                ••*                •••                ••• 

•  •  • 

•  •  • 

1,800,000 

„  under  30°      „ 

•  •  •                •••                •  •  •                •  •  • 

Total 

•  •  • 

•  ■  • 

•  •  • 

1,500,000 

3,303,000 

Summary. 

Area  with  bottom  temperature  over  60°  Fahr. 

•  •  • 

•  •  • 

270,000 

>•                  »> 

50°-60°      ., 

•  •  • 

•  •  • 

1,501,000 

»>                  »» 

40°-50°      „ 

•  •  • 

•  •  • 

2,652,000 

»»                  »» 

35°-40°      ,. 

•  •  • 

•  •  • 

66,893,000 

»»                  »♦ 

30°-35°      „ 

•  •  • 

A  •  • 

54,325,000 

»»                  »» 

„       under  30°      „ 

•  •  • 

•  •  • 

2,397,000 

128,038,000 


The  area  of  the  ocean's  floor  beyond  the  100-fa thorn  line  has  been 
estimated,  in  round  numbers, at  127,100,000  square  miles;  the  foregoing 
figures  may  be  stated  as  follows,  with  the  corresponding  percentages  : — 


Area  over  60°  Fahr.  (over  15°-56  C.) 


„  50°-60° 
„  40°-50° 
.,  35°-40° 
„  30°-35° 
„  under  30° 


„  (10°00-15°-56  C.) 

„  (4°'44-10°00  C.) 

„  (l°-67-4°-44  C.) 

„  (-1°-11-1°-67C.) 

„  (under  -1°11C.) 

Total 


Square  miles.    Percentage. 

300,000  =    024 

1,500,000  r=    118 

2,600,000=    204 

66,000,000  =  51  93 

54,300,000  =  42*72 

2,400,000  =    189 


127,100,000     10000 


B.  Temperature  over  the  Floor  of  the  Ocean  in  Depths  less  than  100  Fathoms. 

In  order  to  form  some  idea  of  the  distribution  of  temperature  over 
the  whole  sea-floor,  the  probable  extent  of  the  areas  covered  by  water 
at  different    temperatures  between  the  shore  and  the  100-fa  thorn  line 
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has  been  estimated.  With  the  aid  of  Dr.  Buchan's  maps,*  showing  the 
mean  annual  surfaoe  temperature  and  the  temperature  at  the  depth  of 
100  fathoms,  the  probable  extent  of  the  areas  at  the  temperature- 
intervals  of  10°  Fahr.  were  estimated  for  small  sections  along  the  coast- 
lines all  round  the  world,  and  the  probable  extent  of  the  areas  thus 
obtained  were  added  together  to  complete  each  of  the  larger  subdivisions 
of  the  ocean.     The  results  obtained  are  as  follows : — 

Nobth  Atlantic  (including  Gulf  of  Mexico,  Caribbean,  Mediterranean,  Black,  North 

Baltic,  and  Norwegian  Seas). 


Area  over  80°  Fahr. 
70°-80° 
60°-70° 
50°-60° 
40°-50° 
35°-40° 
30°-35° 
under  30° 


»» 

»» 

»» 

t» 
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Total 
South  Atlantic. 


Area  70°-80°  Fahr. 

60°-70° 

50°-60° 
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Square  miles. 

...  70,000 

...  208,000 

...  709,000 

...  899,000 

...  580,000 

...  222,000 

...  27,000 

...  50,000 

2,265,000 

...       43,000 

...     203,000 

...     147,000 

9,000 


Total 
Arctic  Ocean. 


Area  35°-40°  Fahr. 
30°-35° 


*» 


i» 


under  30° 


»» 


402,000 

30,000 

1,150,000 

15,000 

1,195,000 


Total        

Indian  Ocean  (including  Red  Sea  and  Persian  Gulf). 
Area  over  80°  Fahr 38,000 

/ U  "8U        , ,  ...  ...  •••  •••  •  •  •  •  •  •      OU«7,\/Uv 

60°-70°    „  404,000 

DO  ~OU       ,,  ...  ...  ...  ...  ...  ...      *Zo,000 


»» 


Total 


979,000 


North  Pacific  (including  Bering,  Okhotsk,  Japan,  Yellow,  Sulu, 

China,  and  Celebes  Seas). 

Area  over  80°  Fahr 93,000 

•  ••         •••         •••         •  •  •         •  •  •  w*J*7»\/\/\/ 
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70°-80° 

»» 

•  •  • 

»1 

<X>°-70° 

m 

•  ■  • 

»* 

50°-60° 

»» 

■  •  • 

»> 

40°-50° 

»» 

•  •  • 

»> 

35°-40° 

t» 

•  •  • 

»♦ 

30°-35° 

»» 

•  •  • 

Total 


2,288,000 


*  See  Map*  2  and  3  in  ••  ChaUenger  Report  on  Oceanic  Circulation  "  (Phys.  Chem. 
Chall.  Exp.,  pt.  viii.).  Appendix  to  Summary  of  Results,  1895. 
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South  Pacific  (including  Banda,  Java,  and  Arafura  Seas). 

Square  miles. 
Area  over  80°  Fahr 94,000 
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>» 


»» 
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50°-60° 
40°-50° 
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Antarctic  Ocean. 


Summary 


549,000 

349,000 

86,000 

8,000 

1,086,000 


148,000 
125,000 
123,000 
128,000 
280,000 

804.000 


1,100.000 


i  with 

bottouc 

i  temperature 

over  80°  I 

i'ahr. 

295,000 

»* 

.. 

.. 

70°-80° 

•> 

1,668,000 

«« 

?• 

>» 

60°-70° 

.. 

2,102,000 

M 
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»» 

>» 

•» 
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»» 

866,000 

Jf 

>» 

i» 
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v 
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M 

»' 

•» 
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»» 
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»» 

»» 

" 

nder  30° 

i' 
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Total 


10,119,000 


The  area  of  the  ocean's  floor  within  the  100-fathom  line  has  been 
estimated  in  round  numbers  at  10,100,000  square  miles;  the  foregoing 
figures  may  be  stated  as  follows,  with  the  corresponding  percentages : — 


Area  over  80°  Fahr. 


70°-80° 
60°-70° 
50°-60° 
40°-50° 
35°-40° 
30°-35° 
„  under  30° 


»» 


»» 


n 


» 


(over  26°67  C.) 
(21°- 11-26°  67  C.) 
(15°  56-21  °-llC.) 
(10°00-15°-56  C.) 
(4°'44-10°00  C.) 
(-l°ll-4°-44C.) 
(under  -1°11  C.) 


Square  miles. 

290,000 
1,670,000 
2,100,000 
1,210,000 

870,000 
1,060,000 
1,460,000 
1,440,000 


Percentage. 
=  287 
=  1654 
=  2079 
=  11-98 
=  861 
=  10*49 
=  14-46 
=  14-26 


Total 


10,100,000    100-00 


It  will  thus  be  seen  that  of  the  10,100,000  square  miles  of  the  earth's 
surface  covered  by  the  ocean  inside  the  100-fathom  line,  3,960,000 
•^Tiare  miles,  or  39  per  cent.,  are  overlaid  by  water  with  a  temperature 
°Ue8S  than  40°  Fahr.  (under  4°-44  C),  and  that  6,140,000  square  miles, 
or  61  per  cent.,  aTe  covered  by  water  with  a  temperature  above  40°  Fahr. 
(oTer  4°-44  C). 
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C.  Temperature  over  the  Entire  Floor  of  the  Ocean. 

If  we  now  combine  the  figures  for  the  deep-sea  region  beyond  the 
100- fathom  line  with  the  figures  for  the  shallow- water  region  within 
the  100- fathom  line,  we  arrive  at  the  following  approximation  of  the 
distribution  of  temperature  over  the  whole  sea-floor : — 


Square  miles.    Percentage 

rea  over  60°  Fahr.  (over  15°*56  C.)         

4,360,000  =    3-18 

„     50°-60°      „     (10°00-15°-56  C.)      

2,710,000=    197 

„     40°-50°      „      (4°-44-10°-00  C.)        

3,470,000=    253 

„     35°-40°      „      (l°-67-4°  44  C.)          

67,060,000  =  48-88 

„     30°-35°      „      (-1°11-1°-67C.)      

.     55,760,000  =  40-64 

„  under  30°     „      (under  - 1°1 1  C.)     

3,810,000  =    280 

Totiil        137,200,000     100*00 

It  has  already  been  stated  that  96  per  cent,  of  the  ocean's  floor 
beyond  the  100- fathom  line  is  covered  by  water  with  a  temperature 
under  40°  Fahr.,  and  that  39  per  cent,  of  the  ocean's  floor  within  the 
100-fathom  line  is  covered  by  water  with  a  temperature  under  40° 
Fahr.  The  above  figures  show  that,  of  the  entire  sea-floor,  92  per  cent, 
is  overlaid  by  water  having  a  temperature  less  than  40°  Fahr.  (under 
40,44  C),  while  less  than  8  per  cent,  is  overlaid  by  water  having  a 
temperature  higher  than  40°  Fahr.  (over  4°  44  C). 

II.  The  Temperature  of  the  Surface  Waters  of  the  Ocean. 

So  far  as  we  are  aware,  no  previous  attempt  has  been  made  to 
prepare  maps  showing  the  absolute  maximum  and  minimum  temperature 
of  the  surface  waters  over  the  globe.  Many  years  ago,  Prof.  Dana,  in  his 
*  Manual  of  Geology/  *  published  an  isocrymal  chart  based  upon  the  mean 
temperature  of  the  coldest  month  of  the  year,  which  corresponds  some- 
what to  the  minimum  map  accompanying  this  paper,  but  the  temperature 
shown  on  this  map  appears  always,  as  might  be  expected,  to  be  lower 
than  that  shown  on  Prof.  Dana's,  though  comparison  is  not  easy,  because 
Prof.  Dana  drew  his  lines  at  different  intervals  from  those  adopted  in  the 
present  case.  The  map  published  in  this  Journal  for  August  last  year, 
illustrating  the  annual  range  of  temperature  in  the  surface  waters  of 
the  ocean,  was  prepared  from  all  the  available  maximum  and  minimum 
temperature  observations  for  the  coldest  and  warmest  months  of  the  year 
in  each  2°  square  over  the  water- surface  of  the  globe,  and  we  had  thus  at 
hand  the  requisite  information  for  preparing  the  accompanying  maps 
showing  both  the  minimum  and  maximum  surface  temperature  of  the  sea. 
They  are  interesting  from  many  points  of  view,  and  will  doubtless  be 
useful  to  naturalists. 


*  Revised  edition.     Philadelphia  :  180.' 
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A.  Minimum  Temperature  of  the  Surface  Waters  of  the  Sea  (see  Map  2). 

From  the  figures  supplied  to  us  by  the  Meteorological  Office,  the 
winter  minimum  (i.e.  the  minimum  for  February  north  of  the  equator, 
and  the  minimum  for  August  south  of  the  equator)  in  each  2°  square 
throughout  the  great  ocean  basins  was  extracted,  and  the  figures  thus 
obtained  were  compared  with  observations  from  every  other  available 
source.  In  this  way  were  laid  down  on  blank  maps  the  lowest  recorded 
readings  in  every  2°  square,  and  then  the  lines  were  drawn  at  intervals 
of  10°  Fahr.,  as  shown  on  the  map  accompanying  this  paper. 

On  this  map  shades  of  red  are  used  to  indicate  a  temperature  ex- 
ceeding 50°  Fahr.,  and  shades  of  blue  to  indicate  a  temperature  under 
50°  Fahr.,  and  it  is  interesting  to  observe  that  the  dividing-line  repre- 
senting 50°  Fahr.  coincides  approximately  with  the  40th  parallels  of 
latitude  north  and  south. 

The  darkest  shade  of  blue,  indicating  a  temperature  under  30°  Fahr., 
covers  the  Arctic  and  Antarctic  regions,  lying  in  the  Southern  ocean 
entirely  within  the  latitude  of  50°  S.,   and   approximating   in  many 
places  with  the  latitude  of  60°  S.,  while  in  the  North- West  Atlantic 
and  North- West  Pacific  it  reaches  the  latitude  of  40°  N.     The  second 
shade  of  blue,  indicating  a  temperature  of  30°  to  40°  Fahr.,  forms  a  band 
round  the  earth  in  the  Southern  ocean ;  in  the  North  Pacific  there  is 
an  area  extending  from  the  Yellow  sea  to  the  Alaskan  coast  and  into- 
the  Bering  sea ;  in  the  North  Atlantic,  a  narrow  band  starts  from  the 
east  coast  of  the  United  States,  trending  first  eastwards  and  then  north- 
wards past  the  coasts  of  Iceland,  spreading  out  towards  the  coasts  of 
Spitsbergen  and  Norway,  and  onwards  to  the  coast  of  Novaya  Zemlya* 
The  third  shade  of  blue,  indicating  a  temperature  between  40°  and  50° 
Fahr.,  also  forms  a  band  in  the  Southern  ocean,  broken  only  by  the 
extension  southwards  of  the  South  American  continent ;  a  band  crosses 
the  North  Pacific  from  the  Chinese  to  the  North  American  coast,  narrow 
in  the  western  portion,  but  spreading  out  on  approaching  the  American 
continent ;  a  similar  band  crosses  the  North  Atlantic,  but  its  characteristic 
features  are  much  more  strongly  pronounced  than  in  the  case  of  the 
North  Pacific,  commencing  as  a  very  narrow  band  off  the  east  coast  of 
the  United  States,  and  expanding  enormously  towards  the  shores  of 
Europe.     The  palest  shade  of  red,  indicating  a  temperature  between 
50°  and  60°  Fahr.,  forms  a  band  crossing  the  South  Pacific  from  the  west 
coast  of  South  America,  broken  for  a  short  distance  on  the  south  coast 
of  Australia,  thence  uninterruptedly  crossing   the  South  Indian   and 
South  Atlantic  oceans  to  the  coast  of  South  America ;  a  band  crosses 
the  North  Pacific,  outside  the  tropics  except  for  a  short  distance  off  the 
Chinese  coast ;  and  a  similar  band  crosses  the  North  Atlantic  entirely 
outside  the  tropics,  and  nearly  fills  up  the  Mediterranean.    The  peculiar 
trend  of  this  area  off  the  west  coast  of  South  America,  which  is  still 
more  marked  in  the  next  area  (60°  to  70°  Fahr.),  is  to  be  accounted  for 
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by  off-shore  winds  and  consequent  upwelling,  as  referred  to  in  the  paper 
on  "  Range  of  Surface  Temperature."  * 

The  second  shade  of  red,  indicating  a  temperature  between  60°  and 
70°  Fahr.,  is  found  in  detached  bands  crossing  the  northern  and  southern 
parts  of  the  great  ocean  basins,  approximately  in  the  latitudes  of  the 
tropics  of  Cancer  and  Capricorn  respectively,  separated  by  a  great 
circumtropioal  band  of  the  third  shade  of  red,  indicating  a  temperature 
between  70°  and  80°  Fahr.  The  darkest  shade  of  red,  indicating  a 
temperature  over  80°  Fahr.,  is  found  in  the  equatorial  regions  of  the 
Pacific  and  Indian  oceans,  extending  across  the  East  Indian  Archipelago 
from  long.  60°  E.  in  the  Indian  ocean  to  long.  70°  W.  in  the  Pacific ; 
there  are  also  indications  that  in  the  Caribbean  sea  off  Yucatan 
the  minimum  temperature  does  not  fall  below  80°  Fahr. 

The  lines  were  transferred  to  equal-surface  hemispheres,  and  the 
areas  marked  out  were  measured  with  the  planimeter,  with  the  following 
results : — 


r 

1  ; 

'»!  ' 
'i 

1    . 

i . 
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North  Atlantic  (including  Gulf  of  Mexico,  Caribbean,  Mediterranean,  Black,  North, 

Baltic,  and  Norwegian  Seas). 


Area  over  80°  Fahr. 

70°-80° 

60°*70° 

50°-60° 

40°-50° 
„  30°-40° 
„  under  30° 


*» 
»» 


»» 


Area  70°-80°  Fahr. 
„    60°-70° 


»» 


50°-60° 
40°-50° 


»» 


Area  30°-40°  Fahr. 
under  30° 


Total 
South  Atlantic. 


i  •  •  •  •  ' 


Total 
Arctic  Ocean. 


•» 


>» 


Square  miles. 
23,000 
0,546,000 
3,775,000 
2,712,000 
2,416,000 
1,329,000 
1,986,000 

18,787,000 

2,981,000 

.     3,959,000 

2,633,000 

620,000 

.  10,193,000 

340,000 
.     4,441,000 


Total  4,781,000 

Indian  Ocean  (including  Red  Sea  and  Persian  Gulf). 

>..                      ...                      ...                      ...  ...                        ...  A  )IUm.vV  \M 

• . .             ...             •••             ...  «••             ...  OjUO*»v/V/v 

,..        ...        ...        ...  •••        ...  o,oyi,uuu 

...             ...             ...            ...  ...             ...  «,oOO,vN/vr 

...                     ...                     ...                     •■•  ...                     ...  1j«/0)UvU 


Area  over  80° 

Fahr. 

»l 

70°-80° 

»• 

»* 

60°-70° 

»» 

« 

50°-60° 

*» 

*» 

40°-50° 

»» 

Total 


...  17,321,000 


*  Geographical  Journal,  vol.  xii.  p.  128,  1898. 
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Nobth  Pacitio  (including  Bering,  Okhotsk,  Japan,  Yellow, 
China,  Celebes,  and  Sulu  Seas). 


Area  over  80°  Fahr. 
„      70°-80° 

60°-70° 

50°-60° 

40°-50° 
„  30°-40° 
„  under  30° 


n 


» 


Total 


Square  miles. 
.  3,939,000 
.  13,530,000 
.  3,949,000 
.  2,803,000 
.  1,739,000 
.  3,983,000 
816,000 

...  30,759,000 


South  Pacific  (including  Banda,  Java,  and  Arafura  Seas). 
Area  over  80°  Fahr 3,163,000 


»» 


70°-80° 
60°-70° 
50°-60° 
40°-50° 


»' 


Total 
Southekn*  Ocean. 


.  10,215,000 

.     6,655,000 

.     4,685,000 

233,000 

..  24,951,000 


Area  50°-60°  Fahr. 

a    a     a                                      a     a     ■                                       •     a     a                                      •    •     ■                                      •    a     • 

a     . 

872,000 

„     40°-50°      „ 

•    •■                                      •■*                                       •••                                      •     a     •                                      ••■ 

•     a 

.     8,905,000 

„      30°-40°     „ 

•     •■                                      a     a     a                                      •     •     •                                      ■     •     a                                      •    •    • 

.     8,247,000 

„  under  30°     „ 

•     •     •                                      •••                                      Baa                                      •••                                      •    •    • 

Total 

•    • 

.     8,130,000 

.  20,154,000 

Antarctic  Ocean. 

Area  under  30°  Fahr. 

•    a*                                 •    •    •                                 •    •    •                                 •    a    •                                 ••• 

Summary. 

•    • 

.     4,433,000 

Area  with  minimum 

surface  temperature  over  80°  F 

ahr. 

8,557,000 

•»                           n 

70°-80° 

tt 

41,336,000 

•»                           »• 

00°-70° 

*» 

22,029,000 

«,                           ,, 

50°-60° 

»» 

16,561,000 

..                           „ 

40°-50° 

M 

15,191,000 

..                           •• 

30°-40° 

,, 

13,899,000 

.,                           i. 

under 30° 
Total 

... 

19,806,000 

137,379,000 

Or,  in  round  numbers,  with  percentages — 
Area  over  80°  Fahr.  (over  26°67  C.) 


M 


70°-80° 
60°-70° 
50°-60° 
40°-50° 
30°-40° 
under  30° 


»» 


?» 


»» 


(2i°il-26°-67C.) 
(15°-56-21°-ll  C.) 
(10°00-15°-56C.) 
(4°*44-10°00  C.) 
(-l°-ll-4°-44C.) 
(under  -1°11  C.) 


Square  miles.    Percentage. 

8,500,000  =  6-20 
41,300,000  =  3010 
22,000,000  =  1603 
16,500,000  =  1203 
15,200,000  =  1108 
13,900,000  =  10-13 
19,800,000  =  14-43 


Total 


...  137,200,000    10000 


It  appears,  from  the  above  figures,  that  the  surface  waters  of  the  ocean 
*tae  the  temperature  falls  below  40°  Fahr.  (under  4° '44  C.)  in  the  coldest 
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months  of  the  year,  cover  an  area  of  about  33,700,000  square  miles,  or 
about  25  per  cent,  of  the  water-surface  of  the  globe,  while  the  waters 
having  a  temperature  of  over  40°  Fahr.  (over  4*44°  C.)  in  the  coldest 
months  of  the  year  cover  an  area  of  about  103,500,000  square  miles,  or 
about  75  per  cent. 

B.  Maximum  Temperature  of  the  Surface  Waters  of  the  Sea  (see  Map  3). 
For  the  preparation  of  the  map  showing  the  maximum  surface  tem- 
perature a  similar  method  was  adopted;  the  summer  maximum  was 
laid  down  in  each  2°  square,  and  lines  were  drawn  at  intervals  of  10° 
Fahr.,  in  a  similar  manner  to  that  described  for  the  minimum  map. 

The  colours  on  this  map  have  the  same  signification  as  on  the  mini- 
mum map,  but  since  temperatures  under  30°  Fahr.  disappear  from  the 
map,  only  two  shades  of  blue  are  used,  the  darker  shade  indicating  a 
temperature  under  40°  Fahr.,  and  the  paler  shade  a  temperature  between 
40°  and  50°  Fahr.,  both  of  which  are  found  only  far  to  the  north 
and  to  the  south.  The  dividing-line  between  the  blue  and  red  colours 
here  approximates  in  the  south  with  the  latitude  of  about  50°  S.,  and 
in  the  North  Atlantic  and  North  Pacifio  with  the  arctio  circle,  while,  as 
already  stated,  in  the  minimum  map  this  same  dividing-line  approxi- 
mates in  position  with  the  latitude  of  about  40°  both  in  the  north  and 
south.  The  striking  feature  of  this  maximum  map  is  the  great  circ urn- 
tropical  belt  having  a  temperature  between  80°  and  90°  Fahr.,  with 
here  and  there— in  the  Pacific  and  in  the  Eed  sea  and  Persian  gulf- 
localities  where  the  temperature  exceeds  90°  Fahr.  This  belt  is  broadest 
towards  the  western  part  of  each  of  the  great  oceans,  narrowing  towards 
the  eastern  boundaries.  On  the  polar  sides  of  this  oir  cum  tropical  belt 
bands  in  paler  shades  of  red,  indicating  successively  a  temperature 
between  70°  and  80°  Fahr.,  60°  and  70°  Fahr.,  and  50°  and  60°  Fahr., 
succeed  each  other  towards  the  north  and  south. 

On  the  lines  being  transferred  to  equal-surface  hemispheres,  the  areas 
were  measured  by  the  planimeter,  with  the  following  results  : — 

Nobth  Atlantic  (including  Gulf  of  Mexico,  Caribbean,  Mediterranean,  Black,  North, 

Baltic,  and  Norwegian  Seas). 


Square  miles 

Area  80°-90°  Fahr.    ... 

•  ••                  •  •  •                  •  •  •                  ••• 

...      11,981,000 

„    70°-80°      „ 

•••                  •••                  •■•                  ••• 

...       2,496,000 

„     60°-70°      

•••                  •••                  •••                  •  •  • 

...       1,637,000 

„    50°-60°      „ 

•  ••                  •••                  •••                  •  ■  • 

...       1,705,000 

„     4O°-50°      „        ... 

••■                  •••                  ■••                  •■• 

737,000 

„      ii\)  — 4U          ,,          ... 

■■•                  •••                  ••*                  ••• 

Total 

119,000 

...     18,678,000 

South  Atlantic. 

Area  80°-90°  Fahr.    ... 

«  *  •                •••                •  •  *                •  •  • 

...       4,570.000 

„     70°-80°      

*..                •••                •••                •  •  • 

r>.  118.000 

„     60°- 70°      „ 

•■•                ••■                •••                ••• 

Total 

505,000 

...     10,193,000 
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Abctic  Ocean. 


Area  40°-50°  Fahr. 
„    30°-40°     „ 


Total 


Square  miles. 
1,280,000 

3,500,000 
4,780,000 


Indian  Ocean  (including  Red  Sea  and  Persian  Gulf). 

Area  over  90°  Fahr. 393,000 

„      80°-90°      „      11,742,000 

70°-80°      , 4,104,000 

00°-70°      1,084,000 


•» 


Total 


17,328,000 


North  Pacific  (including  Bering,  Okhotsk,  Japan,  Yellow,  China, 

Celebes,  and  Sulu  Seas). 

Area  over  9(1°  Fahr. 54,000 

...     19,835,000 

5,678,000 

...      2,702,000 

...      2,375,000 

39,000 


„  80°-90° 

„  70°-80° 

„  60°-70° 

„  50°-60° 


40°-50° 


n 


ft 


»» 


Total 


30,683,000 


South  Pacific  (including  Banda,  Java,  and  Arafura  Seas). 

Area  over  90°  Fahr 19,000 

,,      ou^— 90        „       ...         ...         ...         ...         ...         ...     16,561,000 

,♦      4v—o\)        ..       ...         ...         ...         ...         ...         ...       6,775,000 

j+        *IV  ""#'»  ««  .«•  . ..  ...  ...  ...  ...  A,Oo/,wvU 


Total 

...     24,942,000 

^Southern  Ocean. 

Area  70°-80°  Fahr. 

...        •*.        ...        ...        ... 

543,000 

,.    60°-70°     „ 

...        ...        ...        ...        ... 

...     4,223,000 

,.    50°-60°      „ 

...        ...        ...        ...        ... 

...     7,248,000 

„    40°-50°      „ 

•••                •••                •«•                •••                ••* 

...    4,882,000 

-.    30°-40°      „ 

•  •  •                •*•                •••                •••                •  •  • 

Total 

...     9,228,000 

...  26,124,000 

Antarctic  Ocean. 

Area  30°-40°  Fahr. 

•  ••                •  •  •               •••                •  •  •                •  •  • 

Summary. 

...     4,433,000 

Area  with  maximum 

surface  temperature  over  90°  Fahr.          466,000 

»*                                        M 

80°-90° 

64,692,000 

*»                                        •* 

70°-80° 

24,714,000 

**                                       »» 

60°-70° 

11,738,000 

*•                           n 

50°-60° 

11,328,000 

»»                           •* 

40°-50° 

6,938,000 

*♦                           «» 

30°-40° 
Total 

17,280,000 

...  137,156,000 
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Or,  in  round  numbers,  with  the  corresponding  percentage* 
Area  oyer  90°  Fahr.  (over  32°-22  C.) 


»> 


»» 


*» 


80°-90° 
70°-80° 
60°-70° 
50°-60° 
40°-50° 
80°-40° 


n 
9* 


(26°-67  to  32°*22  C.) 
(21°11  „  26°*67  C.) 
(15°56  „  21°11  C.) 
(10°-00  „  15°-56  C.) 
(4°-44  „  10°-00  C.) 
(under  4°-44  C.) 


Square  miles.  Percentage. 
500,000  =  0*36 
64,700,000  =  4716 
24,700,000  =  18  00 
11,700,000  =  853 
1130,000  =  8-24 
7,000,000  =  5-10 
17300,000  s  12-61 


Total        137,200,000     100-00 

The  above  figures  show  that  the  surface  waters  of  the  ocean  having 
a  maximum  temperature  under  40°  Fahr.  (under  4°*44  C.)  cover  an  area 
of  about  17,300,000  square  miles,  or  about  13  per  cent,  of  the  water- 
surface  of  the  globe ;  while  the  waters  with  a  maximum  temperature 
over  40°  Fahr.  (over  4°'44  C.)  cover  an  area  of  about  119,900,000  square 
miles,  or  about  87  per  cent. 

C.  Mean  Temperature  of  the  Surface  of  the  Sea. 

For  the  sake  of  comparison  the  lines  on  Dr.  Buchan's  map,  showing 
the  mean  annual  surface  temperature  of  the  ocean  ((  Challenger  Report 
on  Oceanic  Circulation/  Map  2,  1895),  were  transferred  to  equal-sur- 
face hemispheres,  and  the  areas  marked  out  were  measured  with  the 
planimeter.  This  map  (which  is  based  on  the  earlier  map  published 
by  Lieut.  Baillie,  revised  and  brought  up  to  date)  was  constructed  from 
the  mean  of  all  recorded  observations  in  5°  squares,  and  the  lines  were 
drawn  through  the  mean  of  the  positions  in  each  of  the  squares.  On 
Dr.  Buchan's  map  the  line  of  30°  Fahr.  is  shown  only  in  the  Norwegian 
sea,  and  the  line  of  40°  Fahr.  is  omitted  from  the  North  Pacific,  but 
these  lines  have  been  filled  in  approximately  from  theoretical  considera- 
tions both  in  the  far  north  and  far  south.  The  results  arrived  at  are  as 
follows : — 

Nobth  Atlantic  (including  Gulf  of  Mexico,  Caribbean,  Mediterranean,  Black,  North, 

Baltic,  and  Norwegian  Seas). 


n 


Area  over  80°  Fahr. 
70°-80° 
60°-70° 
60°-60° 
40°-50° 
30°-40° 
under  30° 


»* 
»> 


t» 


»» 


Total 
South  Atlantic. 


Area  70°-80°  Fahr. 
„    60°-70° 
50°-60° 


M 


1) 


Total 


Square  miles. 
4,819,000 
5,923,000 
2,868,000 
1,793,000 
1,882,000 
1,229,000 
194,000 

18,708,000 


5,730,000 
3,446,000 
1,007,000 

10,183,000 
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Arctic  Ocean. 


Are*  30°-40°Fahr. 
„  under  30°    ,. 


Total 


Square  miles. 
2,000,000 
2,781,000 

4,781,000 


Indian  Ocean  (including  Bed  Sea  and  Persian  Golf). 

Area  over  80°  Fahr 7,969,000 

„    70°-80°      „      4,928,000 

„    60°-70°      3,369,000 

•»v      vv  M  ...  ...  ...  ...  ..,  ###  g ,  v40,UUv 


it 


Total 


...     17312,000 


Nobth  Pacipic  (including  Bering,  Okhotsk,  Japan,  Yellow, 
China,  Celebes,  and  Sulu  Seas). 
Area  over  80°  Fahr.  ... 
„    70°-80°      „       ... 


„  60°-70° 

„  50°-60° 

„  40°-50° 

„  80°-40° 


♦» 


Total 


...  9,889,000 

...  11,213,000 

...  3,230,000 

...  2,727,000 

...  2,808,000 
859,000 

...  30,726,000 


South  Pacific  (including  Banda,  Java,  and  Arafura  Seas). 

Area  over  80°  Fahr 7,425,000 

„    70°-80°      , 10,452,000 

•9  •  •  •  ■••  •••  •••  •  •  •  •••  %/f  O©  *»\Jv\F 


„    60°-70° 


»♦ 


50°-60° 


Total 


1,161,000 
24,922,000 


Area  50°-60°  Fahr. 
„    40°-50° 


30°-40° 


t» 


•» 


Southern  Ocean. 


•  •  •  •  1 


Total 


5,656,000 
10,180,000 
10,337,000 


26,173,000 


Area  under  30°  Fahr. 


Antarctic  Ocean. 


4,433,000 


Area  over  80°  Fahr. 

n 

70°-80° 

»» 

fi 

60°-70° 

** 

n 

50°-60° 

»» 

n 

40°-50° 

»« 

ft 

30°-40° 

*t 

»» 

under  30° 

»• 

HO.  I.—JlTLY,  1899.] 


Summary. 


1  •  •  •  t 


•  *  •  •  •  1 


Total 


...  30,102,000 

...  38,246,000 

...  18,797,000 

...  13,390,000 

...  14,870,000 

...  14,425,000 

...  7,408,000 

...  137,238,000 
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Or,  in  round  numbers,  with  the  corresponding  percentages — 
Area  over  80°  Fahr.  (over  26°-67  C.)         


70°-80° 
60°-70° 
50°-60° 
40°-50° 
30°-40° 
under  30° 


(21°11  to  26°  67  0.) 


(15°  56  „  2l°ll 
(10°00  „  15°56 
(4°44  „  10°00 
(-1°11  „  4°44 
(under  -l°'ll 


)... 


»» 


»» 


*» 


Square  miles.  Percentage. 
30,100,000  =  21-94 
88,200,000  =  27*84 
18,800,000  =  1370 
13,400,000  =  9-77 
14,900,000  =  10-86 
14,400,000  =  10*50 
7,400,000  =    5-39 


Total 


137,200,000     100-00 


The  above  figures  show  that  the  surface  waters  of  the  ocean  having 
a  mean  temperature  under  40°  Fahr.  (under  4°#44  C.)  covers  an  area  of 
about  21,800,000  square  miles,  or  about  16  per  cent  of  the  water  surfao  * 
of  the  globe  ;  while  the  waters  with  a  mean  temperature  over  40°  Fahr. 
(over  4°*44  C.)  cover  an  area  of  about  115,400,000  square  miles,  or  about 
84  per  cent. 

It  is  very  interesting  to  compare  the  figures  arrived  at  from  the 
measurement  of  the  areas  as  laid  down  on  this  map  of  mean  annual 
surface  temperature,  with  the  figures  obtained  by  taking  a  mean  of  the 
two  numbers  representing  the  measurements  of  the  areas  of  different 
bands  of  temperature  as  laid  down  on  the  maps  of  minimum  and 
maximum  surface  temperature,  for  they  should  be  comparable,  though  the 
result  of  such  diverse  methods.  The  figures  obtained  for  each  interval 
of  10°  Fahr.  by  these  two  methods  are  shown  in  the  following  table : — 


Areas  of  mean  annual 
surface  temperature. 


Mean  deduced  from  the 

minimum  and  maximum 

surface  temperature. 


Area 

over  90° ! 

Fahr. 

!» 

80°-90° 

»» 

»» 

70°-80° 

•» 

»♦ 

60°-70° 

t» 

»» 

f>0°-60° 

»» 

*» 

40°-50° 

M 

»t 

30°-40° 

»» 

»» 

under  30° 

»* 

Total 


Sq.  miles. 

30,100,000 
38,200,000 
38,800,000 
13,400,000 
14.900,000 
14,400,000 
7,400,000 


137,200,000 


Sq.  miles. 
200,000 
36,600,000 
33,000,000 
16,900,000 
13,900,000 
11,100,000 
15,600,000 

9,900,000 


137,200,000 


General  Remarks. 

All  the  figures  given  in  the  foregoing  pages,  as  well  as  an  examination 
of  the  three  maps  accompanying  this  paper,  bring  out  the  striking 
contrast  between  the  temperature  conditions  on  the  surface  and  on  the 
bottom  of  the  ocean.  Of  the  entire  sea-floor  92  per  cent,  is  overlaid  by 
water  having  a  temperature  under  40°  Fahr.  (under  4°*44  C),  while  of 
the  entire  surface  of  the  ocean  only  about  16  per  cent,  has  a  mean 
temperature  under  40°  Fahr.  (under  4°*44  C). 

From  the  data  available  a  preliminary  attempt  was  made  at  a  rough 
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estimation  of  the  proportion  of  the  entire  bulk  of  water  in  the  ocean 
with  a  temperature  below  40°  Fahr. ;  the  result  arrived  at  is  that 
probably  more  than  80  per  cent,  of  the  whole  mass  of  ocean  water  has 
a  temperature  under  40°  Fahr.,  while  less  than  20  per  cent,  has  a 
temperature  exceeding  40°  Fahr. 

The  maps  and  tables  also  suggest  some  relations  of  much  interest  to 
the  biologist  and  the  geologist.  Wherever  the  waters  of  the  ocean 
have  a  temperature  exceeding  60°  Fahr.,  a  more  abundant  secretion  of 
carbonate  of  lime  by  marine  organisms  takes  place  than  in  areas  where 
lower  temperatures  prevail.  The  massive  coral-reefs  are  all  situated 
along  shores  where  these  high  temperatures  prevail,  and  are  made  up 
of  the  shells  and  skeletons  of  organisms  which,  when  alive,  are  attached 
to  or  creep  over  the  bottom,  and  are  now  called  benthonic  organisms. 
The  remains  of  pelagic  or  planktonic  organisms  make  up  an  extremely 
small  part  of  a  true  coral  reef.  From  the  foregoing  investigation,  it 
appears  that  an  area  of  only  about  4,000,000  square  miles,  or  3  per  cent, 
of  the  floor  of  the  ocean,  presents  conditions  of  temperature  favourable 
for  the  vigorous  growth  of  coral  reefs  and  of  those  organisms  which 
require  a  temperature  of  60°  Fahr.  all  the  year  round. 

On  the  other  hand,  more  than  half  of  the  surface  of  the  ocean  has  a 

temperature  which  never  falls  below  60°  Fahr.  at  any  time  of  the  year, 

and  in  these  surface  waters  of  high  temperature  there  is  an  abundant 

secretion  of  carbonate  of  lime  by  pelagic  molluscs,  pelagic  foraminifera, 

coccospheres,  and  rhabdospheres,  and  of  silica  by  radiolaria  and  diatoms. 

The  dead  shells  and  skeletons  of  these  surface  or  planktonic  organisms 

fall  to  the  bottom  of  the  ocean,  and   make  up  the  major  part  of  the 

deep-sea  deposits  known  as  pteropod,  globigerina,  and  radiolarian  oozes, 

as  well  as  a  very   considerable  part  of  the  red-clay    and    blue-mud 

deposits   in  deep  water.      But  the  temperature  at  the  bottom  where 

these  deposits  are  being  laid  down  is,  as  we  have  seen,  very  low,  so 

that  there  are  mingled  in  the  same  marine  deposits  now  forming  over 

a  large  part  of  the  earth's  surface  the  remains  of  animals  that  lived 

daring  their  whole  life  in  a  temperature  between  70°  and  90°  Fahr., 

and  the  remains  of  animals  that  lived  during  their  whole  life   at  a 

temperature  of  1°,  2°,  or  3°  Fahr.  above  the  freezing-point  of  fresh  water. 

The  bearing  of  this  on  a  study  of  the  conditions  under  which  many 

fosailiferous  marine  rocks  have  been  laid  down  is  evident. 
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h  is  more  than  forty  years  ago,  viz.  in  1858,  that  the  first  Swedish 
e*pedition,  under  0.  Torell,  visited  Spitsbergen.     To   this   their  first 
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love  the  Swedes  have  stuck  with  peculiar  fidelity,  for  of  some  twenty 
arctic  expeditions  in  all  which,  during  that  time,  have  left  the)  shores 
of  Sweden,  no  less  than  thirteen  have  had  for  their  object  the  ex- 
ploration of  the  islands  of  Spitsbergen.  Through  their  instrumentality, 
the  western  and  north-western  parts  of  the  archipelago  had  become 
tolerably  well  known,  though  probably  this  result  would  not  have  been 
achieved  so  easily  had  it  not  been  for  the  Gulf  Stream,  which  washes 
the  western  shores.  Indeed,  the  western  coasts  are  now  relatively  so 
easy  of  access  that  not  only  do  companies  of  tourists  visit  them  every 
summer,  but  at  Advent  bay  in  Ioe  fjord,  on  West  Spitsbergen,  a  little 
hotel  has  been  built  for  their  accommodation. 

The  eastern  shores,  on  the  other  hand,  are  more  inaccessible,  owing 
to  the  packing  of  the  polar  ice,  carried  thither  by  the  cold  stream 
which  sweeps  down  upon  them  from  the  east. 

Of  the  various  Swedish  expeditions  which,  previous  to  the  year  1898, 
had  sailed  for  Spitsbergen,  only  one,  namely,  that  of  Baron  Nordenskjold 
in  1864,  entered  Storfjord,  on  the  east  side  of  West  Spitsbergen,  and 
none  had  penetrated  to  the  waters  east  of  the  whole  group.  Owing 
to  these  circumstances,  the  obligation  to  complete  the  exploration  of 
the  archipelago  seemed  to  devolve  naturally,  and  as  of  peculiar  right, 
upon  the  Swedes,  and  we  regarded  it  as  especially  incumbent  upon  us 
to  investigate  and  map  King  Charles  Land.  This  island,  or  rather 
group  of  islands,  was  observed  in  1864  by  Nordenskjold  and  Duner  from 
the  summit  of  White  mountain,  in  Spitsbergen,  and  accordingly  they 
entered  it  upon  the  map  which  they  published  in  the  following  year. 
It  is  true  it  had,  like  so  many  other  islands  in  those  regions,  been 
previously  known  to  the  Norwegian  whalers  and  sealers ;  but  Norden 
skjold  and  Duner  were  the  first  to  introduce  it  to  the  notice  of 
geographers. 

But  King  Charles  Land  was  not  the  only  island  which  lay  to  the 
east  of  Spitsbergen,  and  claimed  the  attention  of  Swedish  explorers 
and  scientists.  There  was  also  the  land  called  White  island,  which 
Captain  Kj  eld  sen  saw  in  1876,  and  which  E.  Johannesen  re-discovered 
in  1887.  The  latter,  however,  gave  it  a  new  name,  namely,  New  Iceland. 
It  is  now  beyond  doubt  that  this  island  is  identical  with  the  land 
which  was  observed  as  long  ago  as  1707  by  Commander  Giles,  and 
called  after  him  Giles  (or  Gillis)  Land. 

The  exploration  of  these  two  insular  regions  was  the  chief  object  of 
the  Swedish  expedition  of  1898.  But  as,  in  all  probability,  it  would 
not  be  possible  to  approach  them  until  the  latter  part  of  the  summer, 
it  was  deemed  advisable  to  devote  the  earlier  weeks  of  the  voyage  to 
the  Spitsbergen  group,  as  well  as  to  a  stay  at  Bear  (Beeren)  island  on 
the  way.  Our  first  object,  therefore,  was  to  reach  the  southern  part  of 
Spitsbergen  in  the  beginning  of  June,  and  make  a  reconnaissance  of  the 
ice.    At  that  early  period  of  the  summer  the  ice  would,  in  all  likelihood, 
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prevent  further  advance  to  the  eastward.  Bat  later  on  it  would  no 
doubt  be  more  accessible,  and  it  would  be  possible  to  penetrate  as  far 
as  King  Charles  Land  and  the  region  to  the  east  of  North-East  Land, 
where  possibly  there  exist  other  islands  besides  Giles  Land  forming 
the  link  between  Spitsbergen  and  Franz  Josef  Land. 

It  may  be  doubted  whether,  wealth  and  population  being  duly  taken 
into  account,  there  is  any  country  which  displays,  relatively,  as  great  an 
amount  of  private  generosity  in  furthering  scientific  objects  as  does 
Sweden.  In  the  case  of  our  expedition,  King  Oscar  once  more  set  the 
example ;  and  very  soon,  through  the  kindness  and  liberality  of  friends 
of  geographical  exploration,  the  necessary  means  were  raised,  and  the 
expedition  equipped. 

In  Tonsberg  I  bought  the  steam- whaler  Antarctic,  and  had  her  re- 
paired and  refitted.     She  was  built  at  Drammen,  in  Norway,  and,  under 
the  name  of  the  Cap  Nor  (Cape  North),  had  been  employed  in  the  seal  fishery 
off  Jan  Mayen  island.    Subsequently  she  was  bought  by  S  vend  Foyn,  and 
re-christened  the  Antarctic,  and  despatched  to  the  Southern  seas  in  quest 
of  whales.     The  whale-fishing  was  not  a  success,  although  the  vessel 
penetrated  to  South  Victoria  Land  and  the  latitude  of  74°  10'  S.    Never- 
theless, the  voyage  was  not  fruitless,  for  on  the  island  of  Kerguelen,  on 
the  way  out,  the  Antarctic  made  a  valuable  capture  of  elephant  seals.    It 
may  be  interesting  to  mention  that  one  of  those  who  made  this  voyage 
was  Mr.  Borchgrevink,  the  Norwegian,  who  is  now  leading  an  expedi- 
tion to  the  ice  of  the  south  pole.     Having  bought  my  ship,  I  had  her 
enrolled  on  the  list  of  the  Royal  Swedish  Yacht  Club,  and  thus  had  the 
proud  pleasure  of  being  the  first  to  carry  the  Society's  tridentine  flag 
into  those  seldom- visited  waters  of  the  Far  North.     The  Antarctic  is  a 
strong  and  handsome  arctic  vessel,  a  little  smaller  than  the  famous  Vega, 
provided  with  a  double  outer  planking,  and,  besides,  an  "  ice-skin  "  or  a 
third  sheathing  of  greenheart,  and  with  her  bow  strengthened  outside  by 
iron  bands.     She  is  very  high  rigged,  sails  well,  and  behaves  excellently 
in  a  heavy  sea. 

On  her  deck  I  had  a  deck-house  constructed,  so  as  to  afford  not  only 
a  cabin  for  the  captain,  but  also  a  laboratory  for  the  scientific  staff. 
The  latter  was,  of  course,  very  small ;  nevertheless,  it  proved  most  useful. 
In  it  the  doctor's  bacteriological  apparatus  was  installed,  and  there,  too, 
the  zoologists  and  botanists  of  the  expedition  carried  out  their  several 
labours.  The  official  who  was  charged  with  the  preservation  of  the 
vertebrates  had  a  special  cabin  below  deck,  and  close  beside  it  was  a 
dark  room  for  developing  photographic  plates,  provided  with  all  the 
necessary  chemicals,  and  so  forth. 

Mr.  Gunnar  Larsson,  a  merchant  of  Norrkoping,  made  us  a  present 
of  a  cage  of  carrier  pigeons,  which  we  intended  to  employ  in  maintain- 
ing communication  between  the  vessel  and  any  boat  parties  that  might 
he  sent  out.     The  cage  had  its  place  on  the  roof  of  the  deck-house  ;  and 
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the  birds  throve  and  laid  their  eggs,  and  brought  off  their  broods.  We 
had  no  occasion  to  make  use  of  them  for  the  conveyance  of  messages ; 
but  the  trials  we  instituted  with  them  answered  admirably,  for  when 
we  took  them  on  shore  with  us,  both  at  King  Charles  Land  and  Spits- 
bergen, the  instant  they  were  released  they  made  direct  for  the  vessel. 

In  the  foremost  part  of  the  deck  we  had,  on  the  port  side,  a  roll 
of  pliable  wire  rope,  the  thickness  of  a  man's  little  finger,  some  6600 
yards  long,  a  present  from  the  Fagersta  factory ;  and  on  the  starboard 
side,  a  thin  sounding-line  of  Italian  hemp,  6000  yards  long.  The  wire 
rope  was  used  for  bringing  up  the  zoological  trawls  and  dredges ;  the 
hemp  rope  for  soundings  and  collecting  specimens  of  the  sea-water. 
Moreover,  we  had  a  large  mechanical  sieve,  of  the  pattern  used  by  the 
Danish  Ingolf  expedition,  for  sifting  the  dredgings  we  brought  up  from 
the  bottom  of  the  sea,  and  separating  out  the  zoological  specimens.  The 
Royal  Zoological  Museum  of  Stockholm  presented  us  with  our  trawls 
and  dredges;  and  for  the  collection  of  plankton  we  had  tow-nets  of 
different  models. 

For  commander  of  the  Antarctic  I  had  the  good  fortune  to  secure 
Captain  Emil  Nilsson,  of  the  Swedish  Lloyd,  a  navigator  of  considerable 
experience  in  the  arctic  seas.  He  had  made  numerous  voyages  to  the 
Yenisei,  one  of  them  with  Fraser  in  1878.  Then  in  1883  he  was 
chosen  by  Nordenskjold  to  command  the  Sophia  in  the  Swedish  Green- 
land expedition  of  that  year. 

Including  myself,  the  leader  of  the  expedition,  we  had  nine  scien- 
tists on  board.  To  Mr.  G.  Kolthoff  (conservator)  was  deputed  the 
study  of  the  higher  animals.  I  myself  took  charge  of  the  geology, 
being  assisted,  to  some  extent,  by  Dr.  A.  Hamberg  (university  docent), 
who  also  superintended  the  hydrographical  and  photogrammetrioal 
labours.  Our  cartographer  was  Lieut.  O.  Kjellstrom.  We  four  were 
old  comrades,  having  all  taken  part  in  the  Greenland  expedition  of  1883. 
Dr.  A.  Ohlin,  who  superintended  the  zoological  dredgings,  had  also 
visited  the  Greenland  seas,  partly  in  the  neighbourhood  of  Jan  Mayen, 
partly  in  Baffin's  bay,  when  search  was  made  for  Bjorling  and  Kail- 
stenius.  He  also  took  part  in  the  Swedish  expedition  to  Tierra  del 
Fuego.  The  other  four  members  of  the  scientific  staff  were  making 
their  maiden  voyage  in  arctic  regions.  They  were  Dr.  E.  Levin 
(university  docent),  doctor  and  bacteriologist ;  Messrs.  Dr.  G.  Andersson 
(docent)  and  H.  Hesselman  (university  graduate),  botanists;  and  Mr. 
J.  G.  Andersson,  assistant  geologist  and  hydrographer.  The  crew  con- 
sisted  of  eighteen  men,  so  that  in  all  we  numbered  twenty-eight 
persons.  The  second  mate  and  three  of  the  men,  old  whalers,  were 
Norwegians.  The  first-mentioned  had  made  twenty- three  voyages  to 
Jan  Mayen ;  this  was,  therefore,  his  twenty-fourth  visit  to  the  arctic 
waters. 


the  swedish  arctic  expedition  of  1898.  55 

Bear  Island. 

We  set  Bail  from  Gothenburg  on  May  25,  and  reached  Tromsci  on 

June  4.    On  the  way  up,  I  stayed  a  day  at  An  do  island,  one  of  the 

Lofoten  group,  for  the  purpose  of  studying  the  Jurassic  coal-formations 

of  Atidesnee.     Leaving  Tromsd  again  on  the  afternoon  of  June  8,  we 
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directed  our  oonrse  for  Bear  (Beeren)  island,  taking  hydrographical 
and  zoological  soundings  on  the  way.  Early  on  the  13th  we  made  Bear 
island  (Fig.  1),  and  anchored  in  Sydhamnen  (Southern  harbour). 

Although  Bear  island  lies  relatively  near  to  Norway,  comparatively 
very  little  was  hitherto  known  about  it ;  for  one  thing,  it  had  never 
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been  properly  mapped.  This  must,  no  doubt,  bo  attributed  to  the 
absence  of  good  harbours,  as  also  to  the  prevalence  of  dense  mists  and 
the  masses  of  drift-ioe  which  are  wont  to  beset  the  island,  even  to  a 
late  period  of  the  summer.  In  1882,  when  in  about  the  same  month 
I  endeavoured  to  make  the  island,  I  was  not  able  to  get  within  sight 
of  it,  so  broad  were  the  fields  of  pack-ice  which  surrounded  it.  But 
in  June,  1898,  the  island  was  absolutely  free  from  ice  ;  there  was  not  a 
glimpse  to  be  seen  even  from  the  summit  of  its  highest  elevation. 

The  coasts  of  Bear  island  exhibit  all  round  striking  evideooe  of  the 
destructive  power  of  the  sea,  and  consequently  present  very  fantastio 
outlines.      On  the  south,  where  they  rise  to  an  altitude  of  1300  feet, 


they  plunge  precipitously  into  the  ocean,  and  are  fenced  about  by  sharp- 
pointed,  isolated  sea- cliffs,  like,  e.g.,  the  Stappen  (Fig.  2 J,  at  the  end  of 
the  southern  promontory,  which  is  pierced  near  the  sea-level  so  that 
you  can  see  right  through  it.  On  the  west  side  there  is  a  narrow 
pillar  or  column  called  the  Needle  or  Awl  (Syl),  the  appearance  of 
which  abundantly  justifies  its  name.  Of  the  remaining  sea-cliffs 
scattered  round  about  this  island,  I  will  only  mention  one  more,  the 
Burgomaster  Gate  (Fig.  3),  so  called  from  the  enormous  quantities  of 
burgomaster  guile  which  breed  upon  it.  This  rook  too  is  pierced,  so  that 
it  is  possible  to  row  through  the  opening  in  a  boat. 

The  eastern  side  of  Bear  island  is  dominated  by  Mount  Misery,  a 
table- mountain  with  three  pyramidal  'peaks  on  the  plateau,  the  Three 
Crowns,  the  highest  of  which  attains  an  altitude  of  17B0  feet.  On  the 
north  and  north-west  the  island  is  low,  not  more  than  120  to  160  feet 


THE  SWEDISH   ARCTIC   EXPEDITION  OP   1898. 


57 


above  sea-level ;  but  even  there  the  ooasts  are,  for  the  most  part,  steep 
and  only  at  few  places  accessible.  All  this  northern  portion  of  the 
island  is  the  most  desolate  region  it  is  possible  to  conceive — nothing  bnt 
a  wilderness  of  barren  stones,  almost  extremely  unrelieved  by  vegetation. 
As  a  matter  of  fact,  vegetation  is  entirely  scanty  all  over  the  island ; 
what  there  is  is  confined  to  a  few  solitary  oases  of  yellow  Ranunculacex, 
red  and  white  saxifrages,  white  mouse-eared  chick  weed  (Cerattia), 
species  of  yellow  and  white  Drabte,  some  grasses,  and  a  few  other 
species.  The  Norwegian  geologist  Keilhau  describes  the  island  as  "  a 
skeleton  of  the  Earth  stripped  absolutely  naked,"  and  it  is  a  very  true 
and  accurate  description. 


Bat  though  the  vegetation  is  scanty  and  the  interior  a  barren  stony 
waste,  the  coasts  make  ample  amends ;  they  teem  with  bird-life.  To 
the  south  of  the  little  bay  in  which  we  oast  anchor  there  is  a  cliff,  the 
Bird  Mount  (Fagelfje.ll),  which  rises  perpendicularly  from  the  sea.  This 
literally  swarmed  with  auks,  kittiwakes,  and  fulmars ;  there  were  hun- 
dreds of  thousands,  nay,  millions  of  them.  Every  ledge,  every  projec- 
tion of  the  upper  coast-cliffs  was  thick  with  birds,  engaged  in  the 
important  duties  of  incubation.  Upon  firing  a  shot,  they  rose  into  the 
air  and  hovered  about  the  cliffs  like  a  dense  shower  of  snow  ;  and  yet 
there  seemed  to  be  quite  as  many  left  behind  on  the  rocks. 

Mr.  KolthofPs  sharp  eyes  distinguished  amongst  them  the  razor-bill 
(Alea  tarda),  a  species  which  was  not  hitherto  known  to  frequent  the 
island.  That  tyrant  of  the  northern  sea-birds,  the  burgomaster  gull, 
had  also  its  regular  nesting-places  there,  favouring  especially  the  small 
sea-cliffs  and  "  stacks  "  scattered  around  the  coasts. 
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We  spent  a  week  at  Bear  island,  a  week  of  strenuous  toil,  for  it  was 
uncertain  how  soon  the  wind  might  change  and  render  our  anchorage 
unsafe.  Lieut.  Kjellstrom  and  his  men  walked  all  round  the  northern 
part  of  the  island,  and  surveyed  it  for  the  purposes  of  a  map.  On  his 
return  he  completed  the  survey  of  the  southern  half,  which  had  in 
the  mean  time  been  partly  mapped  by  Hamberg.  The  map  (of  which 
Fig.  1  is  a  reduced  copy)  which  was  drawn  out  on  the  basis  of  these 
observations,  on  the  scale  of  1 :  50,000,  proved  that  the  island  is  appre- 
ciably smaller  than  represented  on  most  previous  maps,  as  also  that  its 
form  is  different.  In  the  northern  part  of  the  island  there  were  a 
countless  number  of  small  lakes ;  but  as  in  all  probability  these  mostly 
dry  up  later  on  in  the  summer,  they  were  not  entered  on  our  map, 
especially  as  to  have  entered  them  accurately  would  have  demanded 
two  or  three  weeks'  labour.  Lake  Ella,  however,  newly  discovered 
in  the  south-west,  possesses  a  different  character.  It  is  a  deep  mountain 
lake  with  clear  water,  its  surface  lying  69  feet  above  the  level  of 
the  sea,  whilst  its  bottom  lies  30  feet  below  that  level.  One  of  the 
men  found  some  old  pieces  of  oars  beside  the  lake.  They  had  ap- 
parently lain  there  a  very  long  time,  and  would  seem  to  indicate  that 
some  of  the  Norwegian  or  Bussian  seal-hunters,  who  have  spent  the 
winter  on  the  island,  had  boats  on  the  lake. 

The  geological  results  were  not  less  important  than  the  geographical. 
We  already  know  that  there  were  fossil iferous  strata  of  the  Perrno- 
Carboniferous  Age  on  Mount  Misery,  as  also  that  in  a  few  other  places 
there  was  a  species  of  coal-bearing  sandstone  with  plant  remains,  this 
rock  belonging  to  the  transitional  period  between  the  Devonian  and  the 
Carboniferous  systems.  Besides  these,  certain  Primary  deposits  were 
known  to  occur  in  the  southern  part  of  the  island.  The  precise  age  of 
these  last  had  not,  however,  been  ascertained;  but  we  discovered  in  them 
Orthoceratites  and  other  fossils,  on  the  strength  of  which  Prof.  G.  Lind- 
strom  assigns  them  to  the  Lower  Silurian.  We  also  discovered  an 
extensive  series  of  marine  rocks,  these  too  fossiliferous,  and  belonging 
to  the  Lower  Carboniferous.  Moreover,  we  ascertained  that  the  three 
pyramidal  summits  of  Mount  Misery,  the  Three  Crowns,  belong  to  the 
Triassio  formation.  Thus  we  were  able  to  establish  the  occurrence 
on  Bear  island  of  three  geological  systems  which  were  not  previously 
known  to  exist  there. 

Geologically,  the  history  of  the  little  island  is  thus  very  interesting. 
At  the  present  time  there  are  no  glaciers  to  be  found  on  it,  and  we  did 
not  know  with  certainty  what  its  history  had  been  duiing  the  Great  Ice 
Age.  When  in  1870  I  made  my  first  voyage  to  the  arctic  regions,  I 
spent  a  few  hours  on  this  island,  and  thought  I  was  able  to  detect  the 
presence  of  glacial  stride  on  the  east  coast,  north  of  Mount  Misery. 
But  as  at  that  time  I  was  under  twenty  years  of  age,  and  had  not  had 
much  geological  experience,  I  often  wondered  since  if  my  observation 
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had  been  correct.  On  the  present  occasion  I  not  only  had  the  good  for- 
tune to  find  the  place  again,  and  satisfy  myself  that  my  observation  had 
been  perfectly  correct,  but  I  also  discovered  glacial  strife  in  various 
other  localities,  and  thus  was  able  to  satisfy  myself  that  during  the 
Glacial  epoch  Bear  island  was  completely  covered  with  "  inland  "  ice. 
Yet,  strange  to  say,  the  glacial  centre  was  not  on  the  higher  parts  of  the 
island,  but  on  the  lower  level  west  of  Mount  Misery.  This,  however, 
presupposes  an  almost  incredible  precipitation  of  snow  on  that  portion 
of  the  island. 

Bear  island  is  tolerably  rich  in  varieties  of  mineral ;  it  was  even 
alleged  that  traces  of  silver  had  been  found.  The  most  valuable  mineral, 
however,  is,  or  rather  will  be,  the  coal-seams  in  the  northern  part 
of  the  island.  If  these  deposits  are  to  be  exploited — and  that  is  merely 
a  question  of  time — it  will,  I  have  little  doubt,  be  found  expedient  to 
sink  a  shaft  on  the  low  northern  part  of  the  island,  and  connect  the  mine 
with  the  coast  by  means  of  a  tramway.  The  execution  of  this  plan  will 
depend  principally  upon  whether  it  is  possible,  by  building  a  breakwater 
across  the  northern  harbour  (Nordhamnen),  to  make  it  sufficiently  safe 
for  vessels  to  load  there.  One  difficulty  would,  at  any  rate,  have  to  be 
reckoned  with :  in  some  years  access  to  the  island  would  be  entirely 
prevented  for  several  weeks  in  the  early  part  of  the  summer  by  the 
drift-ice. 

Bound  about  Spitsbergen. 

On  Jane  20  we  steamed  away  from  Bear  island,  all  the  members  of 
the  scientific  staff  being  hard  at  work  recording  the  results  of  their 
respective  labours.  We  had  made  good  botanical  and  zoological  acquisi- 
tions, and  during  the  whole  time  of  our  stay  the  doctor's  bacteriological 
apparatus  was  never  idle.  We  had  not  got  far  from  the  island  before 
it  was  withdrawn  from  our  gaze  by  the  dense  mist  in  which  it  is  almost 
constantly  enveloped. 

We  next  directed  our  course  towards  Hope  island,  of  which  we 
obtained  our  first  glimpse  on  June  22.  It  had  been  my  intention  to 
examine  and  map  this  island,  but  my  purpose  was  frustrated  by 
the  extraordinarily  heavy  swell.  Besides  that,  landing  is  at  all  times 
difficult  by  reason  of  the  steep  shores  and  the  shallow  water  which 
washes  them.  This  island  (see  Fig.  4)  is  a  very  narrow  ridge  running 
north  and  south,  built  up  of  horizontal  strata,  which  belong,  probably, 
to  the  Jurassic  system.  It  was  destitute  of  the  slightest  pretence  of  a 
harbour. 

Hope  island  was  equally  as  free  from  ice  as  Bear  island ;  but  the 
outlook  man  in  the  "  crow-nest "  reported  the  appearance  of  ice  to  the 
north-east.  Accordingly  we  steamed  in  that  direction,  that  we  might 
ascertain  its  character.  At  4  o'clock  on  the  morning  of  June  23  I  was 
awakened  by  a  sharp  bumping,  which  shook  the  vessel  from  stem  to 
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a  tern,  followed  by  a  scraping  sound,  and  this  was  repeated  several 
times.  I  knew  perfectly  well  what  these  sounds  meant — we  were  in 
the  pack-ice  ;  and  I  harried  up  on  deck.  It  was  a  splendid  morning, 
the  sky  flooded  with  bright  sunshine,  and  the  ship  surrounded  on  all 
sides  by  sheets  of  ice  of  all  sizes,  glittering  white  on  the  upper  surface, 
but  blue  or  greenish  on  the  edges — a  beautiful  sight — we  were  just 
breaking  through  the  thicker  ice  (77°  25'  N.  lat.,  27"  30'  E.  long.); 
beyond  it  the  pack  was  somewhat  thinner.  We  continued  to  plough 
our  way  onwards  for  a  while ;  but  soon  the  ice  began  to  get  thicker  and 
thicker,  and  shortly  afterwards  we  came  to  the  edge  of  the  solid  pack- 
ice,  the  "  firm  ice  "  as  the  whalers  and  sealers  call  it,  which  successfully 
defied  all  oar  efforts  to  force  a  passage  through  it.     By  this  time  we  had 


(Fiam  a pttotograpA  bjf  A.  Hamberff.) 

reached  77°  30'  N.  lat.,  26a  E.  long.  The  lookout  man  was  unable  to 
perceive  any  opening  towards  either  the  north,  the  north-east,  or  the 
east,  and  the  vivid  ice-blink — the  bright  reflection  of  the  sky  imme- 
diately over  solid  ice — told  plainly  that  it  would  be  impossible  to  pene- 
trate further  in  that  direction.  This  was,  indeed,  precisely  what  I  had 
anticipated.  At  all  events,  1  was  satisfied  with  what  I  saw.  The  ice 
was  not  thick,  and  in  the  course  of  a  few  weeks  we  should,  no  doubt,  be 
able  to  force  our  way  through  it  without  much  difficulty.  And  my 
regret  at  having  to  turn  back  was  the  less  that  at  this  season  King 
Charles  Land  was  certain  to  be  deeply  sheeted  with  snow,  so  that  our 
botanical  as  well  as  geological  labours  would  have  yielded  far  fewer 
results  than  they  did  when  we  returned  later  on  in  the  summer. 

This  was  on  the  day  before  midsummer,  a  day  which  fully  justified 
its  name,  for  the  thermometer  registered  46°-6  Pahr.  (7°  C.)  in  the  shade, 
and  69°-8  Fahr.  (21°  C.)  in  the  sun.  "We  accordingly  turned  back,  and, 
doubling  the  southern  end  of  Edge  Land,  made  for  the  west  side  of 
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Storfjord.  There  we  landed  (Fig.  6)  on  Jane  25,  and  reaped  a  good 
goological  harvest,  notwithstanding  that  the  ice  and  snow  hampered 
as  ooDsiderably ;  and,  indeed,  rendered  it  inexpedient  to  continue  the 
work.  We  therefore  steamed  round  South  cape,  and  steered  northwards 
towards  Bell  sound.  On  the  27th  we  cast  anchor  in  Recherche  bay,  and 
there  we  stayed  close  upon  three  weeks. 

Ab,  according  to  the  plan  of  our  expedition,  we  had  some  time  to 
spend  in  West  Spitsbergen,  it  seemed  to  me  that  we  could  not  employ 
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it  to  better  advantage  than  in  mapping  that  fjord — the  largest  but  one 
on  the  west  side  of  Spitsbergen — as  well  as  by  making  a  thorough  ex- 
amination of  it,  geologically,  botanioally,  and  in  other  ways.  And  there 
was  also  another  advantage  gained.  The  anchorage  in  Beoherche  bay 
is  so  good,  that  we  were  able  to  put  out  our  furnaces,  and  so  save  three 
weeks'  coal — a  circumstance  we  were  thankful  for  later  on  in  the  summer 
when  we  went  east  again. 

Lieut.  EjelUtrom  laid  down,  by  the  usual  cartographical   method, 
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on  the  scale  of  1 :  100,000,  the  northern  arm  of  the  fjord,  Van  Mijen  bay, 
which  proved  to  be  nearly  twice  as  long  as  shown  on  previous  maps. 
At  the  same  time,  Hamberg,  using  the  photo  gram  me  trie  camera, 
charted  the  other  arm.  Van  Keulen  bay.  Simultaneously  with  this,  the 
geologists,  zoologists,  and  botanists  thoroughly  explored  the  same  two 
fjords;  and  during  the  whole  of  our  stay,  the  doctor's  bacteriological 
apparatus  was  incessantly  at  work.  This  is  not  the  place  to  dwell 
upon  the  interesting  geological  results  obtained.  I  must  confine  myself 
to  stating  that  we  discovered  the  presence  of  the  same  fossil  Rheetian 
flora,  which  exists  in  Sooresby  fjord  on  the  east  coast  of  Greenland  ;  and 
proved  that  the  Tertiary  strata  so  rich  in  leaf- impressions,  whioh  I  dis- 
covered in  Ioe  fjord  in  1882,  were  also  extensively  represented  in  the 


branches  of  Bell  sound.  In  the  places  where  these  strata  occur,  you 
literally  walk  in  fossils  up  to  the  knees,  amongst  them  being  magnificent 
specimens  of  leaf-impressions  of  marsh  cypresses,  alders,  limes,  magnolias, 
and  other  trees.  A  very  noticeable  feature  about  these  leaf-impressions 
is  that  they  are  of  an  extraordinarily  large  size.  It  was  a  veritable  El 
Dorado  for  the  geologist;  and  yet  it  vexed  us  with  the  tortures  of 
Tantalus,  seeing  that  we  had  to  leave  behind  us  so  much  that  we  desired 
to  take  away. 

Whilst  staying  in  Recherche  bay  we  had  opportunities  for  hunting 
reindeer.  On  previous  occasions  when  I  had  hunted  reindeer  in  these 
high  arctic  regions,  I  had  invariably  fonnd  the  animals  exceedingly  shy, 
from  having  been  hunted  before.  But  on  this  occasion  we  reached  the 
interior  of  Van  Mijen  bay  so  soon  after  the  departure  of  the  ice,  that 
the  reindeer  had  not  that  season  been  disturbed  by  hunters.  Thinking 
that  the  animals  were  as  shy  as  usual,  we  approached  them  with  the 
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utmost  degree  of  caution,  crawling  upon  our  hands  and  knees,  dragging 
ourselves  forward  on  our  stomachs,  and  keeping  carefully  out  of  the 
wind.  But  in  the  course  of  a  few  days  we  learned  that  we  had  only  to 
show  ourselves  openly,  and  the  natural  curiosity  of  the  animals  would 
bring  them  within  range  of  their  own  accord.  After  that  we  lost  all 
pleasure  in  hunting  them.  On  one  occasion  three  reindeer  approached 
within  ten  paces  of  the  spot  where  I  stood,  whilst  two  big  bucks  with 
antlers  remained  gazing  only  a  little  further  off.  Although  I  had  my 
rifle  on  my  shoulder,  I,  of  course,  refrained  from  shooting.  And  I  am 
pleased  to  be  able  to  add  that  the  other  sportsmen  of  the  expedition 
were  of  the  same  opinion  as  myself.  We  only  shot,  therefore,  just  as 
many  as  we  wanted,  although  it  would  have  been  easy  to  have  multi- 
plied our  game-lists.  The  poor  creatures  suffered  enough  as  it  was ; 
for  I  afterwards  heard  most  disgraceful  stories  of  the  barbarous  way 
in  which  tourists  shot  every  reindeer  they  could  get  within  range  of, 
and  left  the  bodies  to  lie  and  rot  where  they  fell. 

On  July  16  we  left  Bel  sound  and  put  in  at  Ice  fjord,  and  on  the 
following  day  cast  anchor  in  Advent  bay.  At  the  post-office  in  the 
tourist  hotel  we  received  our  first  batch  of  letters  since  leaving 
Tromso,  and  on  the  following  mail-day,  the  22nd,  our  last  letters  during 
the  voyage.  We  stayed  some  days  in  Ice  fjord,  and,  visiting  various 
points  in  the  locality,  made  more  than  one  discovery  of  importance.  Of 
these,  however,  I  will  only  mention  that  we  found  the  first  Coleoptera 
yet  notioed  in  Spitsbergen.  These  creatures  had  been  diligently  sought 
for  by  scientists,  but  none  had  hitherto  been  discovered,  although  whilst 
working  in  Klaas  Billen  bay  in  1882,  I  fancied  I  observed  a  little 
staphylinid  underneath  a  stone.  But  the  creature  escaped  me,  and  in 
spite  of  diligent  searching,  I  failed  to  find  any  more.  In  Coles  bay  we 
now  discovered  not  only  the  same  species  as  I  thought  I  had  observed 
before,  but  also  a  curculionid,  living  under  the  dwarf  birchs,  so  that 
Spitsbergen  really  possesses  at  least  two  species  of  Coleoptera.*  The 
presence  of  the  curculionid  is  a  fact  of  considerable  importance  in  the 
history  of  zoological  distribution.  Although  the  same  speoies  occurs  in 
Lapland  and  the  western  portion  of  Finmark,  it  is  not  found  in  eastern 
Finmark,  nor  yet  in  Iceland  or  Greenland,  whilst  the  staphylinid  does 
occur  in  each  of  these  last. 

From  Coles  bay  we  went  to  Safe  haven  (Fig.  7),  and  thence  further  to 
the  west. 

It  had  been  part  of  my  original  plan  to  map  the  Storfjord.  But 
after  the  Swedish  Government  resolved  to  send  out  an  expedition  for 
the  purpose  of  measuring  an  arc  of  meridian  at  Spitsbergen,  I  decided 


*  According  to  Prof.  Aurivillius,  the  staphylinid  belongs  to  the  genus  Ifomahta, 
and  is  very  probably  H.  hlandica  (Kraatz),  whilst  the  curculionid  is  Orchestes  saliceti 
(Fabr.). 
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to  abandon  that  portion  of  my  scheme.  The  Russian  and  Swedish 
scientists  who  will  be  sent  to  carry  out  this  object  will  no  donbt  have 
ample  opportunity  to  map  the  Storfjurd.  In  place  of  that,  I  resolved 
to  turn  my  attention  to  the  Swedish  deep,  on  the  edge  of  the  Green- 
land ice,  und  there  make  fresh  soundings  —  an  object  which  Prof. 
Pettersson  had  so  muoh  at  heart  in  the  interests  of  the  hydrography 
of  the  Arctic  ocean.  The  Swedish  Arctic  expedition  of  the  Sophia  in 
1868  believed  they  had  reached  a  depth  of  2650  fathoms,  aud  it  was 
for  the  special  purpose  of  testing  this  measurement  that  we  carried 
with  us  suoh  a  long  sounding-line  and  wire  rope. 

In  consequence  of  this,  on  July  24  we  left  Ice  fjord  for  the  west,  but 
before  getting  clear  of  the  fjord  we  discovered  that  at  its  entrance  the 
warm  water  of  the  Gulf  Stream  predominated  to  the  bottom  at  a  depth 
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of  220  fathoms.  In  1 890,  when  Gustaf  Nordenskjold  sounded  in  the  samo 
place,  he  fonnd  that  the  Gulf  Stream  was  simply  a  superficial  current, 
flowing  over  a  vaster  volume  of  colder  water.  Consequently,  the  rela- 
tions had  materially  altered  in  the  interval.  At  the  present  time  the 
Gulf  Stream  seems  to  flow  in  an  exceptionally  wide  aud  deep  current, 
aud  this  sufficiently  explains  the  unusual  favourable  conditions  of  the 
ice  during  recent  years.  After  a  short  visit  to  the  west  shore  of  Prince 
Charles  foreland,  we  steered  for  the  west,  and  very  soon  reached  a  depth 
of  1475  fathoms.  This  figure  remained  pretty  constant  in  subsequent 
soundings,  for  the  greatest  depth  we  recorded  was  only  1720  fathoms.  In 
the  Swedish  deep  the  sounHing-line  touched  the  bottom  at  1475  fathoms, 
or  over  1000  fathoms  less  than  had  been  previously  supposed.  There 
can  be  little  doubt  that  this  discrepancy  is  to  be  explained  as  due  to  the 
imperfect  methods  of  sounding  employed  thirty  years  ago.    As  a  matter 
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of  fact,  it  is  more  difficult  than  would  be  believed  to  know  with  certainty 
when  yon  do  tonch  the  bottom  at  such  great  depths.  The  lead  we 
employed  weighed  77  lbs.  avoir.,  and  when  it  was  sent  to  the  bottom 
its  weight  was  further  augmented  by  two  sinkers,  each  weighing 
110  lbs.  avoir.  But  notwithstanding  this,  it  was  by  no  means  easy 
to  tell  when  it  touched  the  bottom,  for  the  line  still  continued  to  run 
out  in  consequence  of  its  own  intrinsic  weight.  As  a  check  upon  it, 
we  had  recourse  to  the  watch.  Every  100-metre  length  was  marked 
with  a  piece  of  cloth.  We  timed  by  the  watch  the  time  it  took  for  eaoh 
successive  length  to  oross  the  gunwale.  As  soon  as  the  lead  really 
rested  on  the  bottom,  the  rope  paid  out  more  slowly,  though  without 
the  watch  to  check  it,  it  was  impossible  to  tell  this.  The  soundings 
were  all  taken  by  Mr.  Hamberg,  and  he  was  never  once  mistaken  as  to 
when  the  lead  really  reached  its  goal.  With  eaoh  sounding  we  also 
brought  up  specimens  of  the  sea- water,  both  from  the  bottom  and  from 
higher  levels ;  thus  our  soundings  took  a  good  deal  of  time.  An  even 
greater  amount  of  time  was  consumed  by  the  trawl,  which  was  let  down 
on  the  other  side  of  the  vessel  as  soon  as  the  soundings  were  completed, 
for  in  this  case  we  were  obliged  to  let  out  5250  yards,  or  nearly  3  miles, 
of  wire  rope.  And  great  was  the  expectation  when  the  trawl  came  to 
the  surface  with  its  varied  assortment  of  denizens  of  the  great  deep. 

Our  last  soundings  were  taken  at  the  edge  of  the  Greenland  ice, 
which,  as  in  1868,  formed  a  gulf  running  westwards.  As  this  ice, 
which  drifts  southwards  along  the  east  side  of  Greenland,  is  the  same 
ice  which  carried  Nansen's  Fram  across  the  polar  ocean,  I  had  specimens 
of  the  diatoms  gathered  which  were  found  in  the  pools  on  its  surface,  as 
well  as  of  the  clayey  mud  which  stuck  to  some  of  its  ice-cakes.  It  is 
interesting  to  state  that,  according  to  the  examination  made  by  Prof. 
Cleve,  the  diatoms  completely  agree  with  the  species  which  led  Nansen 
to  infer  that  the  original  starting-point  of  this  drift-ice  is  to  be  found 
off  the  north  of  Siberia. 

We  left  the  Greenland  ice  on  July  30,  a  beautiful  sunny  day,  as  fine 
as  June  23  had  been.  We  should  have  liked  to  stay  there  longer,  but 
it  was  full  time  we  were  making  a  move  for  King  Charles  Land. 

The  journey  back  round  the  southern  end  of  Spitsbergen  presented 
no  difficulties  for  so  stout  a  polar  voyager  as  the  Antarctic.  We  passed 
South  cape  on  August  2.  During  the  following  night,  whilst  crossing 
the  entrance  of  the  Storfjord,  we  encountered  some  ice,  and  again  on 
the  morning  of  the  3rd,  off  the  south-east  of  Edge  Land.  On  the 
afternoon  of  the  same  day  we  drove  into  the  ice  in  earnest.  Fortunately 
it  was,  on  the  whole,  pretty  evenly  distributed,  and  presented  no  real 
difficulty  to  the  Antarctic,  though  to  a  vessel  less  strongly  constructed  it 
would  probably  have  proved  an  insuperable  obstacle.  All  the  rest  of 
that  day,  and  right  on  until  one  o'clock  on  the  morning  of  August  4, 
we  ploughed  our  way  through  the  ioe,  and  finally  emerged  into  open 
No.  I. — July,  1899.]  f 
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water.  We  now  began  to  keep  an  eager  look-out  for  King  Charles  Land. 
The  first  land  we  got  sight  of  was  King  Charles  island,  whioh  lies  to 
the  east ;  then  about  an  hoar  later  we  perceived  Swedish  foreland,  and 
finally,  far  away  to  the  east,  Mount  Johnsen.  But  we  were  still  a  long 
way  off,  and  it  was  two  o'clock  in  the  afternoon  when  we  cast  anohor  on 
the  south  side  of  Swedish  foreland.  It  was  with  a  strange  interest  that 
I  gazed  upon  this  portion  of  mother  Earth,  which  for  a  period  of  no 
less  than  twenty-eight  years  had  hovered  before  my  imagination,  and 
which  I  had  worked  so  hard  to  reach.  I  had  thought — nay,  to  speak 
frankly,  I  had  hoped — we  should  have  a  hard  struggle  to  get  through 
the  ice,  and  was  a  little  disappointed  that  our  experience  was  limited  to 
the  slight  skirmish  we  had.  But,  at  any  rate,  here  we  were  at  the 
long-wished-for  goal. 

The  following  days  were  days  of  strenuous  toil,  like  the  period  of  our 
stay  on  Bear  island  ,'  for  here  too  our  anchorage  was  insecure,  and  it  was 
very  uncertain  how  long  we  should  be  permitted  to  remain.  Con- 
sequently we  were  obliged  to  make  the  best  use  of  our  time,  and  for 
three  days  we  worked  very  hard.  On  the  morning  of  the  fourth  day 
there  was  such  a  heavy  swell,  that  communication  between  ship  and 
shore  was  entirely  suspended.  In  the  afternoon,  however,  the  swell 
abated  a  little,  so  that  Lieut.  Kjellstrom,  who  had  returned  from  his  sur- 
veying trip  round  the  island,  was  fortunately  able  to  come  on  board. 
On  the  following  day  we  moved  to  the  6outh-west  extremity  of  the 
island,  where  we  had  some  work  to  finish,  and  in  the  afternoon  turned 
eastwards  towards  King  Charles  island,  and  anchored  on  the  east  side  of 
a  basalt  promontory,  Cape  Altmann. 

Kino  Charles  Land. 

As  already  said,  King  Charles  Land  was  first  made  known  to  geo- 
graphers by  Nordenskjold  and  Duner,  who  first  saw  it  from  the  summit 
of  White  mount  on  Spitsbergen  on  August  22,  1864.  "The  view  we 
obtained,"  they  write,  "  was  the  most  impressive  to  be  found  in  Spits- 
bergen. At  the  distance  of  some  80  nautical  miles  to  the  east  we  saw  a  high 
land  crowned  by  two  rounded  summits,  which  towered  up  conspicuously 
above  the  neighbouring  peaks.  It  was  the  western  projection  of  a  vast 
arctic  continent,  as  yet  almost  unknown ;  a  land  which,  although  dis- 
covered by  Commander  Giles  as  long  ago  as  1707,  had  in  the  interval 
been  entirely  forgotten,  so  that  there  was  no  trace  of  it  to  be  seen  on  any 
of  the  existing  maps.  All  the  space  between  that  continent  and  Spits- 
bergen was  covered  with  one  vast  unbroken  sea  of  ice,  through  which 
no  vessel  could  possibly  force  a  passage.  For  this  reason  we  were  re- 
luctantly compelled  to  abandon  our  desire  to  visit  that  unknown  land."  * 


*   c 


Svenska  Ezpeditionen  till  Spetsbergen  ar  1864/  p.  130.     Stockholm.    1867. 
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The  accompanying  illustration  (Fig.  8)  in  a  facsimile  of  a  sketch  repro- 
duced on  p.  152  of  the  same  work. 

On  the  map  which  followed  an  essay  on  the  geography  of  Spitsbergen, 
by  the  same  two  explorers,  in  the  Tratuaction$  of  the  Royal  Swedish 
Academy  of  Sciences,*  this  "  rediscovered  continent "  is  named  Giles  land. 
"We  know  now,  however,  that  the  real  Giles  Land  lies  farther  to  the 
north ;  consequently  Nordenskjold  and  Doner's  identification  is  inaccu- 
rate. And,  as  a  further  consequence,  these  two  explorers  may  legitimately 
claim  to  have  been  the  first  to  direct  the  attention  of  geographers  to  the 
archipelago  in  question,  for  an  archipelago  it  is,  not  a  continent. 


According  to  a  communication  made  through  Pttermannt  Mitteilutigtn 
by  Prof.  A.  Newton,  the  land  which  the  two  Swedish  explorers  thus 
discovered  was  likewise  seen  in  the  same  year  and  the  same  month 
by  the  Englishman  Birkbeck.  We  read,  "In  August,  1864,  Birkbeck, 
■ailing  further  to  the  east,  came  in  sight  of  Gillia  (Giles)  Land,  which 
was  seen  by  the  Swedish  expedition  from  the  summit  of  White  mount 
(3000  feet)  in  East  Spitsbergen,  and  which  they  placed  in  79°  N.  lat. 
and  28°  30'  E.  long.  But  according  to  Newton's  information,  the  land 
is  question  extends  100  nautical  miles  to  the  south,  i.e.  as  far  as  77°  20' 


■  Compare  N.  Dnne'r  and  A.  E.  Xordenikjcild,  "  Anteekningor  till   SpeUbergens 
GeograO,"  ID  Kon.  Svr.ntlta  Vtient.-Ahad.  HnndUngcir,  vol.  ri  No.  S.   Stockholm.    1869. 
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N.  lat.,  and  in  front  of  it  lies  an  island  40  miles  long,  which  he  calls 
Helina  island."  * 

This  account  agrees  so  ill  with  the  real  position  and  extent  of  King 
Charles  Land,  that  it  is  difficult  to  avoid  the  conclusion  that  Birkbeck, 
like  Yon  Heuglin  and  Yon  Zeil  a  few  years  later,  was  the  victim  of  an 
optical  illusion. 

The  two  German  explorers  whom  I  have  just  named,  describing  what 
they  saw  in  1870  from  Mount  Middendorff,  on  the  south  side  of  Walter 
Thymen  sound,  say,  "  On  the  distant  horizon,  in  N.  66^°  E.  (magnetic 
meridian),  we  beheld  a  lofty  fiat-topped  mountain,  apparently  entirely 
free  from  snow,  with  very  steep  sides,  sloping  evenly  and  regularly 
downwards — an  island  or  foreland  belonging  to  *  the  mythical  land  in  the 
east.'  This  mountain  was  probably  not  less  than  60  nautical  miles 
from  the  spot  whereon  we  stood.  And  although  the  horizon  in  that 
direction  was  very  hazy,  nevertheless,  beyond  the  fiat-topped  mountain 
already  spoken  of,  we  were  able  to  make  out,  even  with  the  naked  eye, 
a  long  row  of  sharp-pointed  summits,  in  part  covered  with  snow,  which 
stretched  from  N.  76|°  to1 80°  E.  (i.e.  from  our  standpoint),  and  then  dis- 
appeared in  the  mist  Likewise  to  the  north-east  of  the  fiat-topped 
mountain  mass  we  thought  we  could  discern  another  group  of  sharp- 
pointed  mountain-peaks  peering  out  of  the  haze.  All  these  belong  to  a 
large  continent,  to  which  we  have  given  the  name  of  King  Charles 
Land."  t  To  those  who  have  seen  King  Charles  Land,  it  is  plain  that 
the  sharp-pointed  mountain-peaks  which  the  German  explorers  were 
under  the  impression  they  saw  in  the  extreme  distance  were  merely 
clouds,  or  were  due  to  the  effects  of  mirage  reflected  from  a  broken  sea 
of  drift-ice ;  as,  indeed,  Ku  ken  thai  has  already  suggested  (see  below). 
There  are  no  sharp-pointed  mountains  anywhere  on  King  Charles  Land. 
The  flat-topped  mountain  mass  which  Yon  Heuglin  and  his  companion 
saw  was  without  doubt  the  very  same  that  Nordenskjold  and  Duner 
sighted.  But  the  vast  continent  of  King  Charles  Land,  which  was 
trumpeted  abroad  as  such  a  great  discovery  and  set  out  on  a  number  of 
maps,  has  no  real  existence. 

To  the  high  tableland  on  the  west,  which  Yon  Heuglin  identified  with 
the  flat-topped  mountain-land  seen  by  Nordenskjold  and  Duner,  he  gave 
the  name  of  Swedish  foreland,  whilst  the  other  illusory  land  was  chris- 
tened King  Charles  Land,  after  the  reigning  king  of  Wurtemberg.  The 
same  name  was  also  given  to  the  real  King  Charles  Land  by  Prof.  Mohn,J 

*  Petermanns  Qeog.  Mitieil.y  Erganzungsband  iv.  part  16,  p.  13.    1865. 

t  Th.  von  Heuglin,  *  Reisen  nach  dem  Nordpolarmeer  in  den  Jahren  1870  and  1871,' 
i.  p.  179.  Braunschweig,  1872.  See  also  Th.  von  Heuglin,  "  Anf nahmen  in  Ost-Spitz- 
bergen  im  Sommer  1870,"  in  PeUrmanns  Mitteil,  1871,  p.  176. 

X  H.  Mohn, **  Norske  Fangst-Skipperes  Opdagelse  af  Kong  Karl-Land,'  in  Viden- 
*kab9~Sel$kabets  i  KrUtiania  Forhandlinger  for  1872  ;  and  "  Konig  Karl-land  im  Oaten 
von  Spitzbergen  und  seine  Erreichung  und  Aufnahme  durch  norwegische  Scliiffer  im 
Sommer  1872,"  in  Petermanm  Mitteilungen,  1873,  p.  121,  plate  vii. 
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in  his  first  attempt  to  lay  down  a  map  of  that  region  on  the  basis 
of  information  supplied  by  Norwegian  sealing  captains;  but  in  so 
doing  he  desired  to  commemorate,  not  the  King  of  Wiirtemberg,  but 
Charles  XV.,  King  of  Sweden  and  Norway,  for  it  was  in'the  last  year  of 
this  king's  reign  that  the  first  landing  was  made  on  the  islands  in  ques- 
tion. One  of  Mohn's  captains,  Nils  Johnsen,  had  landed  on  the  east 
side  of  the  archipelago,  whilst  two  others,  Captains  J.  Altmann  and 
Johan  Nilsen,  sailed  more  or  less  close  to  its  shores.  The  accompanying 
sketch-map  *  (Fig.  9),  which  Prof.  Mohn  put  forward  as  being  distinctly 
nothing  more  than  a  first  rough  attempt,  embodies  the  information  he 
collected  from  these  sources.     From  Mohn's  paper,  it  appears  that  the 


FIG.   9.— KIHO  CHABLBS   LAND.      REDUCED  FACSIMILE  OF  MOHX'8  MAP  OF  1872. 

islands  were  also  seen  from  a  greater  or  shorter  distance  by  Captain 
Elling  Carlsen  in  1859  and  1863,  by  Captain  S.  Tobiesen  in  1864,  and 
by  Captain  Ulve  in  1871  (from  Thumb  point). 

Altmann  and  Johnsen  placed  at  Mohn's  disposal,  not  only  their 
observations,  but  also  two  sketches  of  so  much  of  the  islands  as  they 
respectively  saw,  and  these  sketches  form  the  foundation  of  his  map. 
Altmann's  map,  notwithstanding  its  obvious  shortcomings,  affords 
the  better  general  view  of  the  archipelago  as  a  whole,  whilst  Johnson's 
gives  the  best  outline  of  the  eastern  part  of  King  Charles  island. 
In  order  to  satisfy  myself  as  to  the  correctness  of  the  identifications 

*  For  the  sake  of  easier  comparison  all  the  accompanying  facsimile  sketch-maps 
are  reproduced  on  the  same  scale ;  to  this  end  it  has  been  necessary  to  reduce  most  of 
them. 
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in  Moan's  map,  I  begged  him  to  favour  me  with  a  sight  of  Altmann's 
and  Johnson's  originals.  He  very  generously  complied  with  my 
desire,  for  which  I  herewith  publicly  tender  him  my  thanks.  In  con- 
sidering the  facsimile  of  Altmann's  map  (Fig.  10),  which  was  plotted 
by  (naval)  Lieut.  Mathiesen,  it  is  important  to  remember  that  Altmann's 
data  rest  entirely  upon  compass-bearings  and  approximate  calcula- 
tions, so  that  the  errors  in  his  map  are  not  to  be  wondered  at.  The 
small  island  lying  to  the  east  is  the  same  as  that  whioh  Johnsen 
calls  Abel  island;  Altmann's  Bear  island  is  the  land  round  Mount 
Johnsen,  and  Giles  island  is  the  western  part  of  King  Charles  island, 
together  with  the  two  islands  which  lie  off  Cape  Altmann — this  higher 
western  part  being  connected  with  the  higher  country  round  about 
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FIG.   10. — KING   CHARLES   LAND,   ACCORDING   TO   ALTMANN. 


Mount  Johnsen  by  a  belt  of  low  ground.  Firm  Ice  island  (Fastiso)  is 
Swedish  foreland,  which  Altmann  quite  correctly  represents  as  being 
separated  from  Giles  island  by  a  broad  sound. 

It  is,  however,  an  error  on  Altmann's  part  to  have  regarded  Giles 
island  and  Bear  island  as  separate ;  still  the  error  is  excusable,  for  the 
low  tract  which  connects  them  is  so  low  that  in  misty  weather  or  from 
any  great  distance  it  is  completely  invisible.  This  error  was,  however, 
corrected  by  Captain  J.  Nilsen,  who,  in  the  Freia,  sailed  along  the  north 
side  of  the  island  (King  Charles)  in  the  same  year. 

Turning  now  to  the  sketch-map  of  Captain  N.  Johnsen  (Fig.  11), 
whioh  was  plotted  by  J.  C.  Hansen,  an  instructor  in  navigation,  the  first 
thing  that  strikes  the  attention  is  the  correctness  with  which  the  con- 
tours around  Mount  Johnsen  and  Timmerness  are  delineated,  as  also 
the  situation  of  Harfagrehaugen.  But  the  same  cannot  be  said  of  the 
south  coast,  for  all  that  portion  of  it  which  lies  west  of  Timmerness 
is  carried  very  much  too  far  to  the  south.  If,  however,  we  turn  the 
map  so  that  the  coast  between  the  ness  just  named  and  Cape  Torden- 
skjold  falls  into  a  due  east-west  direction,  the  map  will  then  give  us  not 
at  all  a  bad  representation  of  Broad  bay.  In  that  case  Cape  Torden- 
skjold  answers  to  the  high  plateau  of  (Altmann's)  Giles  island ;  whilst 
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Johnson  does  not  appear  to  have  observed  the  low  promontory  (Cape 
Altmann)  which  projects  from  the  southern  side  of  the  island. 

Johnson's  statement,  that  the  three  principal  outstanding  points  of 
King  Charles  island — Cape  Tordenskjold,  Harfagrehangen,  and  Mount 


FIG.   11. — KING  CHABLES  LAND,   ACCORDING   TO  N.   JOHN  SEN. 

Johnsen — when  seen  from  a  little  distance  away,  look  like  three  separate 
islands,  agrees  fully  with  the  contour  sketch  which  I  made  of  King 
Charles  island  from  south-east  on  August  16  (Fig.  12).  Indeed,  seen 
from  a  still   greater  distance,  the  western  portion  again  seems  to  be 
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TIG.   12. — KING  CHABLES  ISLAND,   FBOM   THE  SOUTH-EA8T. 

divided  into  two,  so  that  in  all  there  appear  to  be  four  separate  islands 
(Fig.  13).  From  all  this  I  am  not  disposed  to  accept  the  identification 
of  Cape  Tordenskjold  with  the  southern  extremity  of  Swedish  foreland  ; 
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FIG.    13. — KING   CHARLES  ISLAND,  FROM   THE   SOUTH-EAST,  DISTANT  VIEW. 

I  think,  rather,  there  cannot  exist  the  smallest  doubt  that  Johnsen  saw 
nothing  more  than  King  Charles  island,  and  did  not  see  Swedish  fore- 
land at  all. 

In  1884  the  two  sealing  captains,  H.  C.  Johannesen  and  Hemming 
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Andreasen,  reported  the  discovery  of  two  new  islands  lying  to  the  east 
of  King  Charles  Land.  But  I  do  not  propose  to  dwell  upon  their  obser- 
vations (printed  by  Karl  Pettersen  in  Ymer,  p.  223,  for  the  same  year), 
seeing  that  they  are  admittedly  erroneous.  King  Charles  island  was 
seen  at  such  a  great  distance  as  to  present  the  appearance  of  distinct 
islands,  as  K.  Pettersen,  Kiikenthal,  and  Pike  have  each  pointed  out. 

Altmann'a  statement,  that  there  existed  a  sound  between  Swedish 
foreland  (Firm  Ice  island)  and  King  Charles  island  (Giles  island),  was 
not  definitely  proved  until  the  year  1889,  when  Captain  Hemming 
Andreasen,  in  his  yacht  the  Bivalen,  not  only  saw  the  sound  in  clear 
weather,  but  actually  penetrated  it  a  short  distance  from  the  north. 
He  called  it  Bivalen  sound,  and  landed  on  Swedish  foreland.     Karl 


Pettersen  gave  an  account  of  Andreasen's  voyage  in  Ymer*  for  that 
same  year,  and  along  with  his  paper  printed  a  map  upon  which  Swedish 
foreland  is  represented  more  accurately,  both  in  respect  of  size  and  of 
shape,  than  on  any  previous  map,  as  may  be  seen  by  a  comparison  of  the 
facsimiles  of  Patterson's  map  (Fig.  14)  and  the  map  accompanying  this 
paper.  The  principal  error  on  the  former  is  the  long  promontory  which 
runs  out  to  the  north-west  on  Swedish  foreland. 

It  is,  however,  a  mistake  on  Pettersen's  part  to  put  H£rfagrehaugen 
at  the  northern  extremity  of  Swedish  foreland,  though  I  must  in  justice 
admit  that  he  does  so  with  some  hesitation.  The  isolated  mountain  to 
which  Johnson  gave  this  name  (after  the  Norwegian  king,  Harald 
Harmgre)  really  stands  on  King  Charles  island,  and  was  Been  by  him 
from  the  summit  of  Mount  Johnson.    I  have  stood  on  the  same  spot  with 

*  K.  PetteiMD,  *  Kong  Kails  Ltoi  i  det  ottipiubergake  Hut,'  in  Ymer,  1890. 
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Johnson's  description  in  my  hand,  and  I  venture  to  affirm  that  there 
cannot  exist  a  moment's  doubt  as  to  the  identity  of  H&rfagrehaugen ; 
there  is  absolutely  no  choice  in  the  matter.  The  most  convincing  proof 
that  Johnsen  cannot  possibly,  by  Harfagrehaugen,  have  meant  the 
northern  extremity  of  Swedish  foreland  lies  in  the  faot  that  the  latter 
is  not  visible  at  all  from  Mount  Johnsen,  but  is  completely  hidden  by 
the  intervening  western  plateau  of  King  Charles  island. 

It  is  also  a  mistake,  which  has  been  repeated  again  and  again,  to 
put  Cape  Hammerfest  on  King  Charles  island  ;  in  reality, as  the  southern 
point  of  Firm  Ice  island,  it  belongs  to  Swedish  foreland. 

Previous  to  Andreasen's  visit,  Prof.  W.  Ktikenthal,  of  Jena,  on  board 
the  sealer  Cecilie  Malene,  Captain  Magnus  Arnesen,  had  that  same 
summer  approached  the  islands  four  times,  though  without  landing 
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FIG.    15. — KINO   CHARLES  LAND,   ACCORDING  TO  KUKENTHAL. 


upon  them.  On  the  third  and  fourth  occasion  when  he  approached  them 
the  weather  was  beautiful  and  dear,  and  Ktikenthal  claims  to  have 
been  able  to  see  all  over  the  archipelago  from  its  north  side.  It  is, 
however,  plain  tbat  of  King  Charles  island  he  saw  nothing  more  than 
the  extreme  western  portion.  He  sailed  quite  close  to  the  western  and 
southern  shores  of  Swedish  foreland,  and  it  is  upon  the  observations 
there  made  that  he  drew  out  the  map  which  accompanied  his  paper, 
printed  in  1890.*  That  map  (Fig.  15),  and  the  remarks  which  explain 
it,  prove  how  easily  even  the  most  careful  and  conscientious  observer 
may  fall  into  error,  unless  he  grounds  his  observations  upon  actual 
definite  measurements. 


*  "  Die  von  der  Geographiachen  Gesellschaft  in  Bremen  veranstaltete  Forschungs- 
reise in  das  europaische  Eiemeer,"  in  Deutsche  Qeographi$che  Blatter,  xii.  (1889), Bremen; 
"  Bench  t  fiber  die  yon  der  Geographuohen  Gesellschaft  in  Bremen  im  Jahre  1889  veran- 
staltete Beiae  naoh  Ostspitzbergen,"  in  Petermanns  Mitteilungen,  1890 ;  "  Forechungs- 
reise  in  das  europaische  Eismeer,"  in  Deutsche  Qeographische  Blatter ;  xiii.  (1890), 
Bremen. 
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In  the  first  place,  Swedish  foreland,  as  shown  on  Kiikenthal's  map, 
is  nearly  three  times  too  large,  and  extends  considerably  further  to  the 
south  than  the  actual  foreland  does.  Kukenthal  condemns  Andreasen's 
map,  saying,  "  In  my  opinion  this  sketch-map  is  incorrect.  There  exists 
no  such  small  island  in  the  west  as  that  which  he  shows."  But  in  this 
Kiikenthal  is  himself  quite  in  error.  In  this  particular,  Andreasen's 
map  answers  more  accurately  to  the  real  situation  of  the  islands  in 
the  archipelago  than  does  K  liken thal's  own.  As  a  matter  of  fact,  the 
southern  extremity  of  Swedish  foreland  lies  in  what  is  the  middle  point 
of  Kiikenthal's  "  Sohwedisch-Vorland."  Again,  the  northern  eminence 
of  Swedish  foreland  is  wrongly  identified  with  Harfagrehangen,  for 
this,  as  I  have  already  shown,  must  be  placed  on  King  Charles  island. 
It  is  no  less  an  error  to  name  the  southern  extremity  of  the  foreland 
Gape  Tordenskjold.  Nor  can  the  statement  be  accepted  that  the 
summits  which  Nordenskjold  and  Duner  saw  from  the  top  of  White 
mount  in  1864  were  nothing  more  than  H&rfagrehaugen,  as  is  proved 
by  a  single  glance  at  the  sketch  by  the  latter.  Further,  the  outline 
of  Swedish  foreland  on  Kiikenthal's  map  is  altogether  misleading. 
The  long  narrow  tongue  of  land  marked  "  Cape  Weissenfels  "  has  no 
such  existence ;  the  bay  is  too  deep  at  that  point.  The  glacier  whioh 
is  represented  at  Cape  Hammerfest  is  nothing  more  than  a  snow-drift. 
The  height  of  the  mountain  there  is  considerably  exaggerated,  being 
given  as  1180  feet  instead  of  590  feet,  its  actual  height.  The  little 
island,  Antarctic  island,  that  lies  north-west  of  the  south-western  ex- 
tremity of  the  foreland  finds  no  place  at  all  in  Kiikenthal's  map.* 

If  Swedish  foreland,  which  Kukenthal  sailed  close  alongside,  is  thus 
incorrectly  mapped,  it  can  hardly  be  expected  that  King  Charles  island, 
which  he  merely  saw  from  the  distance,  should  be  laid  down  with  any 
greater  degree  of  accuracy.  Kiikenthal's  Cape  Coburg,  the  northern- 
most mountain,  "  with  a  flat-topped  summit,"  is  presumably  Harfagre- 
hangen.  His  Cape  Kegel  has,  in  reality,  no  existence  at  all.  And  the 
somewhat  dubious  sound  is  the  low  ground  that  lies  to  the  north  of  the 
pass  between  Mount  Sjogren  and  Mount  Tordenskjold.  As  the  southern 
coast  is  only  indicated  by  a  dotted  outline  on  Kiikenthal's  map,  I  need 
not  further  delay  with  it. 

Kukenthal  gave  to  the  eastern  island — that  is,  to  King  Charles  island 
— the  name  of  Jena  island.  I  entirely  fail  to  see  by  what  right  the 
German  professor  bestowed  this  name  upon  it.  The  island  was  origin- 
ally discovered  by  Norwegian  sealers  or  whalers,  and  they  called  it 
Giles  island  and  Bear  island.     When  Prof.  Mohn  drew  up  his  map  of 


*  The  reason  that  Kiikenthal's  map  has  never  been  properly  criticized  by  the 
Norwegian  geographers  seems  to  have  been  due,  as  I  gather,  to  the  death  of  Karl 
Pettersen  happening  just  about  that  time.  This  is  all  the  more  to  be  deplored,  because 
the  English  sea-chart  of  Kiug  Charles  Land  has  been  based  upon  Kiikenthal's  map. 
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King  Charles  Land,  he  did  so  on  the  supposition  that  the  observations 
of  the  Norwegian  skippers  all  had  reference  to  the  eastern  part  or 
the  eastern  island ;  but  as  regards  the  western  part,  seen]by;Norden- 
skjold  and  Duner,  he  did  not  know  certainly  whether  it  was  or  was  not 
continuous  with  the  eastern  part,  nor  did  he  know,  either,  whether 
it  had  actually  been  seen  by  the  Norwegian  skippers.  Accordingly, 
he  called  it  Swedish  foreland  (Det  Svenske  Forland).  Since,  however, 
we  now  know  that  the  foreland  is  separated  from  the  chief  island 
by  a  sound,  Mohn's  designation  must,  of  coarse,  be  retained  for  the 
latter,  with  the  slight  substitution  of  "  island  "  for  "  land,"  so  that  the 
general  name  of  King  Charles  Land  may  be  reserved  for  the  archi- 
pelago as  a  whole.  Thus,  just  as  in  the  New  Siberian  group  one  of  the 
islands  is  called  New  Siberian  island,  so  in  the  King  Charles  group  the 
largest  individual  island  is  called  King  Charles  island,  and  in  doing  this 
we  encroach  upon  no  man's  rights.  Nay,  the  name  King  Charles 
island  was  thus  used  before  us  by  the  Englishman  Pike.  If  any 
other  name  than  this  is  to  be  given  to  the  island,  then  unquestion- 
ably the  Norwegian  names  are  entitled  to  the  priority,  though  neither 
of  them  is  so  appropriate  as  King  Charles  island.  Had  Prof.  Kiikenthal 
mapped  the  island  or  explored  it,  or  even  landed  on  it,  his  attempt  to 
impose  a  new  name  upon  it  might  then  perhaps  have  had  some  claim  to 
consideration ;  but  as  the  facte  really  are,  he  possesses  the  rights  neither 
of  the  discoverer  nor  of  the  explorer — nay,  more  than  that,  he  saw 
merely  a  fractional  part  of  the  island. 

The  same  remarks  hold  good,  mutatis  mutandis,  of  Kiikenthal's  re- 
naming of  the  sound  (between  the  foreland  and  King  Charles  island), 
Bremer  sound ;  for  Andreasen's  map,  in  which  the  sound  is  called  Eivalen 
sound,  was  actually  published  several  weeks  before  Kiikenthal's. 
Kiikenthal  claims  the  right  to  name  this  sound  because  he  "  discovered  " 
it  prior  to  Andreasen.  As  a  matter  of  fact,  the  real  discoverer  was 
Altmann  in  1872.  Seeing,  then,  that  Kiikenthal  neither  discovered  the 
sound  nor  visited  it,  nor  mapped  it  correctly,  it  seems  to  me  self-evident 
that  to  Andreasen,  who  was  the  first  navigator,  so  far  as  we  know,  to 
sail  its  waters,  and  whose  map  of  it  unquestionably  enjoyed  priority  of 
publication,  clearly  belongs  the  right  to  give  it  what  name  he  pleases. 
It  is  for  this  reason  that  I  retain  the  name  Eivalen  sound  on  my  map 
accompanying  this  paper. 

In  1897  King  Charles  Land  was  visited  by  Mr.  Pike,  who,  on  his 
return  home,  published  in  this  Journal  (April,  1898)  an  illustrated 
account  of  his  voyage.  The  paper  was  not  illustrated  by  any  map; 
but  I  have  no  doubt  that  Mr.  Pike's  observations  are  embodied  in  the 
latest  official  English  sea-chart  *  of  the  polar  regions  (Fig.  16).  On 
this  chart  King  Charles  island  is  delineated  with  greater  accuracy  than 

*  *  Arctic  Ocean  and  Greenland  Sea.*    No.  2282.    London.    1898. 


76 


THE  SWEDISH  ARCTIC   EXPEDITION  OF   189S. 


on  any  previous  map,  although  Cape  Altmann  is  not  indicated  sufficiently 
far  to  the  west,  bo  that  Broad  bay  is  too  short  measured  from  east  to 
west.  Mr.  Pike  calls  it  Victoria  bay ;  but  the  name  of  Broad  bay,  which 
it  has  received  on  Holm's  map,  deserves  the  priority.  It  is,  I  presume, 
an  error  on  the  part  of  the  English  lithographer  that  "  Johnson  R."  is 
placed  at  a  bay  instead  of  a  mountain*    Swedish  foreland  is  an  exact 


25  26  Zl 


25  26  27  28 


30  31  32 


reproduction  of  Kiikenthal'a  map,  with  all  its  errors  uncorrected,  and 
in  his  text,  too,  Mr.  Pike  speaks  of  Harfagrehangen  being  situated 
at  the  northern  extremity  of  the  foreland.  The  real  H&rfagrehaugen  is 
shown  in  the  two  illustrations  on  p.  367  of  Mr.  Pike's  paper.  Mr. 
Pike's  account  of  the  islands,  notwithstanding  its  brevity,  contains 
a  good  deal  of  really  useful  information^ 

{To  be  continued.') 


*  Johnson's  B.  on  Holm's  map  in  I'etcrm.  Mitteil.  means  Johnscu  Berg.  ("  Berg  " 
=  mount) 

t  In  several  places  I  read  of  "  dolomite ;  "  this  is,  I  presume,  a  misprint  for 
"  dolerite."  Mr.  Pike's  statement,  that  the  position  of  Cape  Weissenfels,  ss  determined 
by  an  observation  of  latitude,  agrees  with  its  position  m  shown  on  the  map,  must  surely 
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REGIONS. 

By  HBNRYK  ARCTOWSKI,  of  the  Belgian  Antarctic  Expedition. 

The  scientific  work  of  the  Belgian  Antarctic  Expedition  was  commenced 
in  the  channels  of  Tierra  del  Fuego,  and  after  the  vessel  left  the  pack 
they  were  concluded  at  Punta  Arenas.  It  is  thus  impossible  to  discuss 
the  physical  geography  of  the  antarctic  regions  in  general  without 
including  the  scientific  results  of  the  expedition  of  the  Belgica. 

The  works  of  Murray,  Neumayer,  Flicker,  and  others,*  give  a 
general  account  of  the  state  of  our  knowledge  of  the  antarctic  regions, 
and  therefore  I  prefer  to  give  in  a  series  of  articles  a  short  summary  of 
the  results  obtained  by  the  Belgian  Antarctic  Expedition  from  the  point 
of  view  of  oceanography,  geology,  meteorology,  and  ice-conditions. 

The  Belgica  had  the  advantage  of  navigating  a  region  in  which  no 
previous  bathymetric  researches  had  been  made,  and  her  soundings  have 
a  special  value  (although  their  actual  number  was  not  great)  because 
they  were  not  taken  at  random.  On  the  voyage  from  Staten  island  to 
the  South  Shetlands,  a  line  of  soundings  was  run  nearly  from  north  to 
south,  giving  a  transverse  section  of  the  "  antarctic  channel "  which 
separates  the  Andes  from  one  of  the  projecting  angles  of  Murray's  hypo- 
thetical antarctic  continent.  In  another  place  also,  beyond  the  antarctic 
circle,  and  to  the  west  of  Alexander  I.  Land,  we  were  able  to  obtain  a 
series  of  soundings,  some  before  entering  the  ice,  the  others  on  account 
of  the  drift  of  the  vessel  when  imprisoned  in  the  pack.  The  soundings 
on  our  way  southward  are  given  in  the  Table  as  Nos.  1  to  9,  and  those 
taken  between  70°  and  107°  W.  as  Nos.  10  to  56,  while  the  results  are 
represented  cartographically  in  the  two  maps. 

The  first  map  shows  the  probable  arrangement  of  the  depths  to  the 
south  of  Cape  Horn  and  in  the  antarctic  regions.  Soundings  Nos.  1, 
2,  and  3  prove  that  south  of  Staten  island  the  continental  shelf  is  very 
narrow,  and  terminates  seaward  in  an  abrupt  slope,  the  greatest  depth 
sounded  (2209  fathoms)  lying,  in  fact,  very  near  the  island.    To  the  east, 


*  G.  Neumayer, '  Die  Erforochung  des  Sud- Polar  Gebietes.'    Berlin :  1872. 

„  "  Ueber  Siidpolarforschung  "  ('  Report  of  the  Sixth  International 

Geographical  Congress,  London,  1895 '). 
Sir  John  Murray,  "The  Renewal  of  Antarctic  Exploration"  (Qeogr.  Journal, 

January,  1894) ;  and  the  "  Narrative  "  of  the  Challenger  Reports. 
K.  Flicker,  *  Entstehung  und  Verbreitung  des  Antarktischen  Treibeises.'  Leipzig  : 

1893. 
K.  Fricker, '  Antarktis.9    Berlin :  1898. 
For  bibliography,  see  T.  Chavanne,  *  Die  Literatur  iiber  die  Polar- Regionen  der 

Erde '  (Wien :  1878) ;  and  the  'Antarctic  Number '  of  the  Scottish  Oeographioal 

Magazine  (October,  1898). 
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on  the  contrary,  the  continental  shelf  extends  to  a  great  distance  as 
Bard  wood  bank. 

Between  the  southern  versant  of  the  Andes  and  the  mountain 
system  forming  the  framework  of  the  antarctic  lands  visited  by  the 
expedition,  there  lies  a  deep,  flat-bottomed  depression,  the  floor  of 


THE  ANTARCTIC  STRAIT 


which  rises  gently  towards  the  south,  and  not  far  from  the  South 
Shetlands  an  abrupt  slope  leads  up  to  the  rooky  shallows  near  Living- 
stone island.  The  last  sounding  taken  gave  a  depth  of  2625  fathoms 
in  56"  28'  S.,  and  84°  46'  W.,  proving  that  the  depth  increases  towards 
the  Pacific  ocean.     As,  on  the  contrary,  the  Sandwich  group,  South 
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Georgia,  and  Shag  rocks  lie  to  the  east,  it  seems  probable  that  this 
great  basin  (called  Barker  basin  on  the  chart  in  the  Challenger  Reports) 
does  not  extend  to  the  east  of  these  islands.  In  a  note  on  the  interest 
which  attaches  to  the  geological  exploration  of  the  lands  in  the  far 
sonth,  which  I  published  in  December,  1895,*  I  suggested  that  "  Graham 
Land  is  connected  with  Patagonia  by  a  submarine  ridge,  which  forms 
a  great  arc  extending  between  Cape  Horn  and  the  South  Shetland 
islands,  and  that  the  tertiary  chain  of  the  Andes  reappears  in  Graham 
Land."  I  maintain  this  hypothesis,  which  demands  for  its  satisfactory 
demonstration,  not  only  the  geological  study  of  the  land,  but  also  and 


'  *'■  V  /  *.'■' 
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METHOD    OF  SOUNDING 


chiefly  a  detailed  bathymetrical  map.     The  first  step  to  this  end  has 
now  been  made. 

The  second  map,  showing  soundings  in  the  pack,  is  on  a  larger  scale 
than  the  first,  and  shows  the  distribution  of  the  soundings  to  the  west 
of  the  land,  and  within  the  antarctic  circle.  It  clearly  demonstrates 
the  presence  of  a  continental  shelf.  The  section  along  the  line  AB 
is  extremely  characteristic,  showing  distinctly  that  the  submarine  slope 
is  discontinuous.  The  submerged  bank,  which  terminates  abruptly 
towards  the  ocean,  has  depths  of  from  300  to  200  fathoms,  and  further 
south  the  depths  are  probably  still  less.  I  shall  not  discuss  the  con- 
figuration of  this  submarine  elevation,  as  one  might  imagine  it  to  be 
from  the  soundings  taken  upon  it,  for  the  soundings  are  not  numerous 
enough  for  this  to  be  done  profitably.    But  I  cannot  refrain  from  calling 


*  Bull.  Soc.  Q*>1.  de  France,  [3],  xxiii.  p.  589. 
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attention  to  one  point  which  seems  to  me  of  great  importance.  The 
edge  of  the  plateau  is  indicated  by  the  isobath  of  300  fathoms,  beyond 
which  the  depths  increase  very  rapidly.  Now,  it  is  the  100-fa thorn 
line  which  is  generally  accepted  as  the  limit  of  the  continental  shelf, 
and  it  would  appear  possible  that  in  the  antarctic  regions  the  conti- 
nental shelf  had  been  submerged.  The  discussion  of  this  interesting 
question  would,  however,  lead  us  too  far. 

It  is  noteworthy  that  the  soundings  carried  out  by  the  Erebus  and 
Terror  to  the  east  of  Victoria  Land  and  north  of  the  ice-barrier  discovered 
by  Boss,  also  indicate  the  existence  of  a  continental  shelf  with  muoh 
greater  depths  to  the  north.  Between  the  two  there  still  remains  a 
space  of  60°  of  longitude  to  explore  before  one  can  say  whether  they 
are  connected. 

All  the  positions  were  fixed  by  M.  Lecointe,  and  I  am  indebted  to 
the  kindness  of  this  accomplished  astronomer  for  the  exact  place 
of  each  sounding.  The  sounding-machine  of  the  Belgica  was  con- 
structed by  Le  Blanc  at  Paris,  and  is  similar  to  that  employed  on  the 
Pola  by  the  Austrian  expedition.  During  the  wintering  in  the  ice, 
M.  de  Gerlache  had  a  simple  but  effective  arrangement  constructed  on 
board,  which  was  fitted  up  on  the  ice  close  to  the  ship,  and  only 
required  a  hole  to  be  out  in  order  to  allow  a  sounding  to  be  made.  It 
consisted  of  a  wooden  drum  carrying  the  sounding- wire,  a  brake  con- 
sisting of  a  cord  and  a  strong  piece  of  wood  serving  as  a  lever  to 
regulate  the  descent  of  the  weight,  and  two  cranks  on  the  axle  of  the 
drum  to  heave  in  the  wire.  A  wheel  of  one  metre  in  circumference, 
with  a  counter  from  the  Le  Blanc  machine,  allowed  the  depth  to  be 
read  off.  The  line  ran  through  a  block  attached  by  a  dynamometer  to 
three  poles  arranged  as  a  tripod.  The  soundings  and  temperature 
observations  were  laborious,  and  it  is  due  to  the  co-operation  of  MM. 
Amundsen,  Tolewsen,  Johansen,  Melaerts,  Yanrysselbergh,  and  of  M. 
de  Gerlache  himself  that  it  has  been  made  possible  for  me  to  write  these 
notes  on  the  bathymetrical  conditions  of  the  antarctic  regions. 
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THE  OXFORD  SCHOOL  OF  GEOGRAPHY. 

For  some  time  past  there  have  been  negotiations  between  the  Society 
and  the  University  of  Oxford,  with  a  view  to  the  establishment  there 
of  a  folly  equipped  school  or  institute  of  geography,  whioh  would 
supply  a  complete  training  in  all  departments  of  geography,  not  only 
to  Oxford  graduates  and  undergraduates,  but  to  others  who  desired  to 
avail  themselves   of  such  an  opportunity.      These   negotiations  have 
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terminated  successfully,  and  it  has  been  arranged  that  the  school  will 
begin  operations  next  October,  under  the  direction  of  the  Reader,  Mr. 
H.  J.  Maokinder.  The  Society  will  contribute  £400  annually  for  five 
years  out  of  the  £800  required,  and  the  school  will  be  under  the  super- 
vision of  a  joint  committee  of  representatives  of  the  Society  and  the 
University.  At  a  recent  meeting  of  the  committee,  the  staff  was 
appointed,  Mr.  Maokinder  being  the  heid  of  the  school,  and  dealing 
specially  with  Historical  Geography ;  Mr.  A.  J.  Herbertson,  PH.D.,  has 
been  appointed  assistant  to  the  Reader,  and  will  deal  with  Physical 
Geography,  Cartography,  and  Surveying ;  Mr.  H.  N.  Dickson  has  been 
appointed  Lecturer  on  Physical  Geography ;  and  Mr.  G.  B.  Grundy  will 
lecture  on  Ancient  Geography  in  1899-1900. 

The  work  of  the  school  will  include  a  course  of  systematic  instruction 
primarily  intended  for  graduates  and  other  advanced  students,  with 
classes,  demonstrations,  and  practical  work  in  physical  geography, 
cartography,  and  surveying.  Courses  of  lectures  will  also  be  given 
with  special  reference  to  the  historical  and  scientific  teaching  of  the 
University,  The  work  will  be  carried  on  for  five  days  each  week  during 
term. 

The  lecture-room  and  laboratory  will  be  in  the  Old  Ashmolean 
Museum,  the  upper  floor  of  which  is  being  fitted  with  the  necessary 
appliances. 

The  importance  of  this  latest  development  in  the  efforts  which  the 
Society  has  been  making  for  fifteen  years  to  obtain  adequate  recognition 
of  geography  in  higher  education  in  this  country,  need  not  be  insisted 
on.  There  is  every  reason  to  hope  that  the  school  will  not  only  fill  a 
useful  function  in  the  University,  but  have  considerable  influence  on 
the  position  of  geography  in  our  public  schools. 
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Under  the  orders  of  the  Lords  Commissioners  of  the  Admiralty,  eight  of  Her 
Majesty's  vessels  with  three  small  hired  steam-vessels,  manned  by  75  officers 
and  639  men,  have  been  employed  on  hydrograpbical  surveys  on  the  home  and 
foreign  stations.  A  naval  officer,  assisted  by  officers  of  the  Royal  Indian  Marine, 
has  also  been  employed,  with  the  sanction  of  the  Admiralty,  under  the  Indian 
Government. 

The  following  is  a  brief  summary  of  the  work  accomplished,  as  detailed  in  the 
report  prepared  for  presentation  to  Parliament.  The  number  of  newly  discovered 
rocks  reported  still  increases ;  reports  of  two  hundred  and  thirty  rocks  and  shoals, 
which  were  dangerous  to  navigation,  have  been  received  at  the  Hydrographic 
Department,  and  were  notified  to  the  public  by  Notices  to  Mariners ;  750  miles  of 
coast  have  been  charted,  and  an  area  of  10,435  miles  has  been  sounded. 

On  the  east  coast  of  Scotland,  a  survey  of  the  river  Forth  between  Alloa  and 
Port  Edgar  was  completed. 

The  survey  of  Cromarty  and  Inverness  Firths  and  their  immediate  approaches 
was  taken  in  hand,  and  will  be  completed  next  year. 

Q  2 
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The  set  of  the  tidal  streams  was  observed  at  several  positions  on  the  east  coast 
of  England. 

On  the  east  coast  of  England  : — The  following  surveys  were  carried  out. 

Chatham,  Upnor,  Cockham  and  Short  reaches  were  resurveyed  on  a  large  scale ; 
this  survey  showed  that  the  approach  to  the  dockyard  locks  has  less  water  than 
formerly,  and  that  the  area,  which  requires  constant  dredging  to  enable  the  basins 
to  be  used  by  battleships,  has  increased. 

The  shingles  patch  in  the  Duke  of  Edinburgh  channel  was  resounded ;  its  steady 
growth  since  1882  has  reduced  the  width  of  the  Duke  of  Edinburgh  channel  from 
l£  mile  to  about  £  a  mile. 

The  Middle  Swin  was  resurveyed ;  this  passage  way  has  of  late  years  much  con- 
tracted and  shoaled.    There  is  now  little  more  than  19  feet  on  the  bar  at  low  water. 

The  survey  of  the  Yorkshire  coast  was  continued  from  the  previous  year,  and 
completed  from  abreast  of  Huntcliff  to  a  little  eastward  of  High  Whitby,  the  sound- 
ings being  carried  out  to  a  distance  of  5  miles  from  the  land. 

Holy  island  was  surveyed  on  a  large  scale,  and  showed  less  water  in  the  fairway 
of  the  harbour,  and  large  changes  in  the  forms  of  the  sandbanks.  It  is  sixty-five 
years  since  this  place  was  surveyed. 

Mouse  Sand  was  resurveyed,  and  large  changes  were  found  to  have  taken  place ; 
the  dry  portion  of  the  sand  at  low  water  had  contracted  to  half  its  last  recorded  size. 

On  the  south  coast  of  Ireland,  a  new  survey  was  made  of  the  river  Barrow  ; 
considerable  changes  were  found  to  have  taken  place  in  the  lower  reaches.  The 
Rusk  and  Arklow  banks  at  their  southern  extremes  were  resounded,  and  were  found 
to  have  extended  to  the  south-westward. 

The  survey  of  the  Scilly  isles  was  resumed,  and  nearly  completed. 

On  the  west  coast  of  Scotland : — A  survey  of  Loch  Ryan  was  begun,  and  will  be 
completed  in  1899.  In  the  course  of  the  work,  a  shoal  of  15  feet  was  discovered  in 
the  entrance  of  the  harbour. 

The  recently  dredged  areas  in  Plymouth  and  Portsmouth  harbours  have  been 
closely  examined. 

On  foreign  and  colonial  shores : — The  survey  of  the  Strait  of  Belle  Isle,  New- 
foundland, which  was  begun  last  year,  was  resumed  and  completed,  and  it  is  hoped, 
will  be  of  great  service  to  vessels  navigating  the  strait,  as  marked  differences  in  the 
depths  in  various  parts  of  it  exist,  and  will  greatly  tend  to  aid  a  vessel  in  a  fog  or 
thick  weather. 

The  survey  of  White  bay,  which  was  begun  last  year,  was  resumed  and 
completed. 

In  the  West  Indies,  at  Trinidad : — A  survey  was  made  of  the  Serpent's  Mouth, 
together  with  a  more  extensive  plan  of  the  vicinity  on  a  smaller  scale.  Deep-sea 
soundings  in  selected  positions  were  obtained  between  Bermuda  Island  and  Sierra 
Leone. 

On  the  west  coast  of  Africa,  a  survey  of  Sierra  Leone  was  begun,  and  will  be 
completed  in  the  early  part  of  next  year. 

On  the  west  coast  of  North  America : — Baynes  sound  and  its  approaches  were 
re-surveyed,  and  a  large  plan  of  Port  Augusta  was  also  made. 

The  longitudes  of  Esquimalt  and  Vancouver  were  determined  by  exchange  of 
telegraphic  signals  between  those  places  and  the  McGill  College  Observatory  at 
Montreal ;  these  longitudes  will  establish  on  the  Pacific  coast,  positions  which  will 
serve  as  initial  points  for  meridian  distances. 

Magnetic  observations  with  absolute  instruments  were  taken  at  Coburg 
peninsula,  near  Esquimalt;  Brockton  point,  Vancouver;  Beak  point,  Denman 
island  ;  and  Maple  spit,  Baync  s  sound. 
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Nanaimo  harbour  was  triangulated,  and  tbe  survey  will  be  continued  next  year. 

In  the  Red  sea  and  Mediterranean  sea : — A  series  of  current  observations  were 
taken  in  the  large  strait  of  Bab-el-Mandeb.  The  results  of  those  observations  have 
been  published  in  a  '  Report  on  the  Undercurrents  of  the  Straits  of  Bab-el-Mandeb.' 
Unsuccessful  searches  were  made  for  the  reported  shoals  King  Arthur  and  Akbar. 

A  detailed  survey  of  the  harbour  of  Alexandria  on  a  large  scale  has  been 
completed. 

In  Tasmania : — The  river  Derwent,  from  Government  house  to  Risdon  ferry, 
has  been  surveyed  in  detail  on  a  large  scale. 

In  New  South  Wales: — An  examination  of  the  eastern  channel  to  Sydney 
harbour  was  made  to  ascertain  the  changes  in  depth  since  the  survey  in  1887. 

Deep-sea  soundings  were  taken  in  selected  positions  in  the  South  Pacific, 
between  Sydney  and  Auckland,  New  Zealand,  and  from  Auckland  to  the  eastward, 
across  the  deep  depression  south-east  of  the  Tongan  group,  which  was  discovered 
in  1895.  Tbe  limit  to  the  eastward  was  defined,  showing  it  to  be  a  narrow  gutter 
running  north  and  south. 

In  the  South  Pacific: — Vavau  and  Haapai  groups  were  surveyed,  and  from 
Yavau  to  Kao  was  surveyed  on  a  smaller  scale.  Detailed  plans  were  made  of 
Ufulanga  island  anchorage,  Neifa  anchorage  and  its  approaches,  both  on  a  large 
scale. 

Many  of  the  reported  dangers  between  Vavau  aud  Haapai,  also  between  Lette 
and  Kas  islands,  were  disproved.  Metis  island,  a  volcanic  island  which  originated 
from  an  eruption  in  1875,  has  now  completely  disappeared ;  there  is  a  breaking 
reef  where  the  island  formerly  existed. 

The  edge  of  the  bank  on  which  the  Nomuka  group  stands  was  completed  on 
all  sides,  and  also  the  northern  edge  of  the  bank  on  which  Tongatabu  stands.  The 
North  Star  reef  and  Disney  reef  were  searched  for,  but  without  success.  It  seems 
probable  that  the  North  Star  touched  on  one  of  the  reefs  eastward  of  Kelefesia, 
and  that  Disney  reef  is  identical  with  a  shoal  patch  on  the  Falcon  bank,  which  is 
in  the  same  latitude,  but  25  miles  westward  of  the  position,  in  which  the  "  Disney 
reef  "  was  reported. 

A  large  area  eastward  of  the  Haapai  group  was  sounded  over  during  a  search 
for  the  sandbank  reported  in  that  locality,  but  nothing  was  discovered. 

Fanui  Lai  and  Taku  islands  were  surveyed  on  a  small  scale,  and  an  ineffectual 
search  made  for  breakers,  which  had  been  reported  westward  of  Tongatabu. 

A  line  of  soundings  was  carried  from  Nukualofa  to  Sydney,  passing  over  the 
position  of  Falcon  island,  and  the  report  of  its  disappearance  was  verified.  Falcon 
island  has  had  even  a  shorter  existence  than  Metis  island.  Emerging  from  the 
sea  in  1885  as  an  island  about  2  miles  long  and  160  feet  high,  composed  entirely 
of  ashes,  it  has  been  washing  away  ever  since,  and  is  now  merely  a  breaking  reef. 
After  passing  the  position  of  Falcon  island,  a  zigzag  line  of  soundings  was  made 
to  the  westward  and  along  the  latitude  of  the  dangers  west  of  Honga  Tonga; 
nothing  suspicious  was  found.  From  thence  to  Sydney  soundings  were  taken  at 
close  intervals. 

Magnetic  observations  with  absolute  instruments  were  obtained  at  Neiafu  and 
Lefuka  in  the  Tongan  group. 

In  China :— A  detailed  survey  of  Wei-hai-wei  and  its  approaches  was  made,  also 
a  land  survey  of  the  west  portion  of  the  island  of  Leu-Kung-tau.  The  anchorage 
at  Leu-Kung-tau  was  examined  by  boring  in  forty-two  positions,  to  ascertain  the 
depth  of  the  mud  and  its  consistency. 

A  triangulation  of  Tinghai,  in  the  Chusan  archipelago,  was  made,  and  the 
lower  harbour  was  sounded. 
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In  Queensland : — The  surrey  was  resumed  inside  the  barrier  reefs  northwards 
of  Cook  town,  and  completed  from  Morris  island  to  3  miles  south  of  Claremont 
point. 

Magnetic  observations  were  obtained  at  Morris  island,  Burkitt  island,  and 
Cairns. 

In  India : — A  plan  was  made  of  the  port  of  Moulmein,  and  the  greater  part  of 
the  survey  of  the  Moulmein  river  was  completed  by  the  end  of  the  year. 

The  survey  of  the  Gulf  of  Martaban  was  completed,  which  was  begun  in  1897. 
The  soundings  showed  a  great  decrease  in  depth  near  the  southern  part  of  the  gulf. 
This  survey  was  delayed  by  an  outbreak  of  cholera  caused  by  drinking  Moulmein 
river-water. 

Magnetic  observations  were  made  in  the  Bay  of  Bengal;  and  the  usual  sounding 
and  dredging  operations  carried  out  en  route  between  Bombay  and  Moulmein. 

During  the  year  the  Hydrographic  Department  has  published  ninety*  eight 
charts  and  plans,  and  improved  twenty-eight  plates  by  the  addition  of  forty  new 
plans;  235  plates  have  been  largely  improved  by  corrections  and  additions ;  4680 
corrections  have  been  made  to  plates  by  the  engraver;  and  32,200  charts  have 
received  minor  corrections  at  the  hands  of  the  draughtsmen. 

The  number  of  charts  printed  for  the  requirements  of  the  Royal  Navy,  for 
Government  'Departments,  and  to  meet  the  demand  of  the  general  public,  has, 
during  1898,  amounted  to  447,907. 
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EXCURSIONS. 

A  circular  has  been  issued  by  the  Bureau  of  the  Seventh  International  Geo- 
graphical Congress,  giving  full  particulars  of  the  excursions  which  have  been 
arranged  for  before  and  after  the  meeting  in  Berlin,  and  accompanied  by  a  copious 
bibliography  of  each  of  the  regions  to  be  visited.  All  the  excursions  before  the 
Congress  are  so  arranged,  that  those  taking  part  in  them  will  arrive  in  Berlin  on 
September  27,  in  time  for  the  informal  meeting  of  welcome.  Names  for  the  ex- 
cursions, accompanied  by  a  deposit  of  10s.,  must  be  sent  in  to  the  Secretary  of  the 
Congress  at  90  Zimmerstrasse,  Berlin,  S.W.,  not  later  than  July  15.  The  probable 
cost  of  each  excursion  has  been  calculated,  and  the  whole  of  the  payments  will  be 
made  through  the  leaders,  the  members  having  no  trouble  of  any  sort  with  regard 
to  travelling  fares  or  hotel  bill*.    The  excursions  are  as  follows  : — 

1.  To  the  Rhine  and  Moselle. — Prof.  Rein*. and  Drs.  Philippson  and  Kaiser,  of 
Bonn,  will  conduct  two  one-day  excursions :  on  September  19,  from  Bonn  to  the 
Siebengebirge ;  and  on  the  20th,  from  Bonn  to  Linz  and  Roland  seek,  each  day  cost- 
ing 6*.,  exclusive  of  hotel  charges  in  Bonn.  On  Thursday,  September  21,  they 
will  lead  a  five  days*  excursion,  proceeding  from  Bonn  to  the  Laacher  lake,  and 
spending  the  night  at  Niedermendig,  proceeding  next  day  to  Gerolstein,  the  next 
to  Manderscheid,  the  next  to  Bertrich,  and  on  September  25  will  reach  Coblenz. 
Those  who  desire  to  do  so  may  join  Prof.  Sievers1  party,  and  proceed  to  Giessen  on 
the  26th.    The  main  excursion  costs  70s.,  the  extension  to  Giessen  15s. 

2.  To  the  Rhine,  Taunus,  and  Lahn. — Prof.  Sievers  of  Giessen  will  meet  the 
party  at  Homburg  on  September  21,  and,  after  crossing  the  Taunus  ridge,  stop  for 
the  night  at  Feldberg.  Next  day  a  further  study  of  the  Taunus  will  terminate  at 
Wiesbaden ;  the  following  two  nights  will  be  spent  at  Bingen,  one  at  Coblenz,  and 
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on  the  26th  the  excursion  will  terminate  at  Giessen.    There  will  be  an  average  of 
about  five  hours9  walking  on  each  day,  and  the  expense  will  be  75*. 

3.  The  Vosges. — Professors  Gerland  and  Weigand  and  Dr.  Rudolph  will  conduct 
a  circular  tour  from  Strassburg  through  the  Vosges  from  September  21  to  25. 
Nights  will  be  spent  at  Wesseding,  Gerardmer  (on  the  French  side),  and  Colmar, 
and  a  special  feature  will  be  the  study  of  the  lakes  of  the  district.  The  estimated 
expense  is  70s. 

4.  Thwringia. — Professors  Walther  and  Kegel  will  meet  a  party  (limited  to 
thirty-five)  in  Eisenach  on  September  23  for  a  short  tour  through  Thuringia, 
spending  one  night  each  at  Bad  Liebenstein,  Elgersburg,  Saalfeld,  and  terminating 
in  Jena  on  the  27tb,  in  time  for  the  night  express  to  Berlin.    The  cost  is  70s. 

5.  Rugtn. — A  party,  limited  to  150,  will  meet  Professors  Credner,  Cohen,  and 
Deecke  in  Greifswald  on  September  22,  proceed  next  day  to  Sassnitz,  on  the  island 
of  Rugen,  where  three  nights  will  be  spent  while  the  coasts  of  the  island  are 
examined,  and  on  the  26th  reach  Stralsund,  and  go  on  to  Berlin  next  forenoon. 
The  expense  is  estimated  at  55s. 

6.  East  and  West  Prussia. — These  extreme  easterly  provinces  of  the  German 
empire  will  be  visited  under  the  guidance  of  Professors  Jentzsch  and  Gonwentz. 
The  party  will  meet  at  Konigsberg  on  September  21,  where  three  nights  will  be 
spent  while  excursions  are  made  to  points  of  interest,  including  the  Kurische 
Nehrung.  One  night  will  be  spent  at  Elbing,  and  the  last  two  days  in  Danzig, 
whence  the  lower  Vistula  will  be  visited.  This  excursion  will  deal  largely  with 
deltaic  and  glacial  formations,  and  interest  will  be  given  to  it  by  the  search  for 
amber  and  interglacial  fossils.    The  cost  will  amount  to  £5. 

7.  A  short  one-day  excursion  will  be  made  on  Sunday,  October  1,  from  Berlin, 
to  see  the  glacial  deposits  at  Rudersdorf. 

8.  The  final  excursion  starts  from  Hamburg  after  the  Congress  on  October  7, 
for  the  special  study  of  the  glacial  formations  of  the  North  German  Plain,  under  the 
direction  of  Prof.  Wahnschaffe  and  Drs.  Keilhack  and  Miiller.  The  stopping-places 
will  be  Lttbeck,  Stettin,  and  Stargard,  where  the  excursion  terminates  on  October 
11.    The  cost  will  probably  amount  to  74s. 

It  is  to  be  noted  that  the  expense  of  the  excursion  is  reckoned  in  each  case  from 
the  place  at  which  the  party  meets,  and  to  the  place  at  which  it  breaks  up. 
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THE  SOCIETY. 

Geography  at  the  Universities. — Mr.  H.  J.  Maokinder,  the  Reader  in 
Geography  at  Oxford,  reports  as  follows :  "  My  work  at  Oxford  has 
been  generally  similar  to  that  of  previous  years,  but  the  attendance  of 
students  has  been  the  largest  sinoe  the  readership  was  established.  In 
the  Michaelmas  Term  I  lectured  twice  a  week  to  79  men  from  eighteen 
colleges,  and  to  16  ladies  from  three  colleges.  Daring  the  Hilary  Term 
the  numbers  inoreased  to  93  men  from  nineteen  colleges,  and  13  ladies 
from  three  colleges.  In  London  I  have  lectured  on  the  Teaching  of 
Geography  before  the  Association  of  Principals  and  Lecturers  of  Train- 
ing Colleges,  and  at  the  Winter  Meeting  of  Students,  chiefly  teachers, 
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held  by  the  College  of  Preceptors.  I  have  also  lectured  on  geographical 
subjects  at  the  London  School  of  Economics.  Much  of  my  time  daring 
the  past  winter  has  been  occupied  with  preparations  for  the  more 
extended  system  of  geographical  teaching  which,  through  the  co-opera- 
tion, now  assured,  of  the  Society  and  the  University,  is  to  be  introduced 
at  Oxford  during  the  next  academic  year.  Arrangements  have  been 
made  to  place  at  onr  disposal  excellent  rooms  on  the  upper  floor  of  the 
old  Ashmolean  Museum.  Our  chief  difficulty  in  the  earlier  stages  will 
relate  to  the  adequate  supply  of  apparatus  and  other  material.  We 
should  be  very  grateful  for  help  in  this  matter  from  any  Fellow  of  the 
Society."  Mr.  Yule  Oldham,  the  Eeader  at  Cambridge,  reports  as 
follows :  "  The  past  academio  year  has  been  one  of  steady  progress. 
My  usual  courses  of  lectures  have  been  attended  by  larger  classes.  Of 
University  extension  lectures,  1  have  delivered  courses  at  Hull,  Stepney, 
Market  Drayton,  and  Wellington,  which  have  been  attended  by 
audiences  numbering  over  four  hundred.  In  nearly  every  case  the 
interest  aroused  has  been  such  that  the  attendances  have  steadily 
increased  throughout  the  course,  resulting  in  strong  requests  for  further 
series  of  lectures.  With  regard  to  the  future,  I  have  made  arrange- 
ments for  a  considerable  extension  of  my  work  here  in  the  coming 
academic  year,  of  which  I  trust  to  be  able  to  report  next  summer 
a  successful  result." 

EUROPE. 

The  Genesis  of  the  Severn. — In  a  paper  published  in  the  April  number  of 
Natural  Science^  Mr.  S.  S.  Buckman  endeavours,  on  the  lines  laid  down  by  Prof. 
W.  M.  Davis,  to  trace  the  various  stages  in  the  development  of  the  river  systems  of 
Southern  and  Western  England,  which  led  to  the  growth  of  the  Severn  as  an  inde- 
pendent stream.  The  view  that  the  present  Severn  and  its  branches  originally 
formed  part  of  the  Thames  system  is  not  a  new  one,  for  Mr.  Buckman  remarks  that 
some  dozen  years  before  Prof.  Davis  put  forth  his  views  on  the  subject,  Dr.  T.  S. 
Ellis,  of  Gloucester,  had  imagined  the  possibility  of  rivers  flowing  across  a  non- 
existent Severn  valley ;  Mr.  Buckman,  however,  goes  into  greater  detail  than  his 
predecessors,  beginning  from  the  supposed  original  system  of  dip-streams  flowing 
south-east  from  Northern  and  Central  Wales  into  the  present  Thames  valley,  and 
endeavouring  to  show  the  succession  of  changes  which  have  resulted  in  the  state  of 
things  now  observable.  As  he  himself  allows,  his  statements  are  decidedly  specu- 
lative, and  only  in  a  few  cases  are  arguments  brought  forward  in  support  of  them, 
but  the  paper  is  suggestive,  and  will,  it  is  to  be  hoped,  lead  to  the  accumulation  of 
further  evidence  on  the  subject.  Mr.  Buckman  considers  that  the  Evenlode  and  the 
Kennet  were  formerly  the  most  important  branches  of  the  Thames,  but  that  the 
former  was  the  larger  and  gained  in  importance  by  robbing  the  Kennet  of  some  of 
its  feeders.  It  is  even  supposed  to  have  included  within  its  basin  portions  of  the 
modern  Trent,  Dove,  and  Mersey.  In  the  second  phase  of  the  Thames  system,  before 
the  encroachment  by  the  Severn,  the  drainage  had  been  collected,  Mr.  Buckman 
thinks,  into  five  principal  channels  just  east  of  the  present  Severn.  These  were 
captured  one  by  one  as  the  new  stream  draining  to  the  south-west  gradually  worked 
its  way  back,  while  in  their  abandoned  middle  courses  the  present  left-bank  tribu- 
taries of  the  Severn  were  developed.    The  most  important  of  these,  as  being  the 
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earliest  developed,  we  should  expect  to  find  opposite  the  Taff  and  the  Rhymney.  That 
this  is  not  so,  but  that  the  longest  is  to  be  found  further  north  in  the  Avon,  Mr. 
Buckman  explains  by  the  fact  that  the  original  Usk  valley,  now  occupied  by  the 
Avon,  was  the  deeper,  having  received  the  larger  drainage.  The  fact  that  many  of 
the  tributaries  of  the  Avon  flow  more  or  less  in  opposition  to  its  stream  is  instanced 
as  an  indication  of  the  eastward  flow  of  its  predecessor. 

Movement  of  Population  in  Northern  Baden  since  1852.— This  subject 

is  dealt  with  in  an  exhaustive  way  by  Dr.  Carl  Uhlig  in  a  recent  issue  of  the 
Fonehungen  zur  deuUchen  Landes-  und  Voikskunde  (vol.  xi.  part  4).  Before  giving 
the  results  of  his  inquiries,  the  writer  explains  carefully  the  methods  employed, 
which  are  such  as  to  present  the  facts  in  as  natural  a  grouping  as  possible.  The 
region  dealt  with  is  not,  Dr.  Uhlig  allows,  a  natural  unit,  or  even  a  group  of  such ; 
but  in  order  to  make  it  so  it  would  be  necessary  to  include  portions  of  neighbouring 
provinces,  and  the  labour  of  searching  the  records  of  four  separate  statistical  depart- 
ments would  have  been  out  of  proportion  to  the  results  gained.  Within  Northern 
Baden,  which  he  considers  to  end  at  the  valley  of  the  Kraichbach,  Dr.  Uhlig  bases 
his  study  on  the  three  natural  divisions  of  the  country,  viz.  the  Rhine-plain,  the 
Odenwald  on  its  eastern  flank,  and  the  terrace -land  of  Swabia  and  Franconia.  The 
ultimate  subdivision  is  into  parishes,  but  sometimes  these  are  further  divided,  as,  e.g., 
when  a  single  parish  extends  over  a  portion  of  the  plain  and  also  of  the  hills,  as  is 
often  the  case  on  the  western  margin  of  the  Odenwald.  This  strip  of  country  is 
therefore  treated  as  a  transition  region,  which  Dr.  Uhlig  designates  the  Bergstraase 
He  also,  in  reckoning  the  density  of  population,  places  the  forest  area  in  a  category 
by  itself,  as  in  Baden  a  large  proportion  belongs  to  the  public  domain,  and  the  part 
of  the  population  to  which  this  gives  employment  is  exceedingly  small.  A  due 
proportion  is,  however,  deducted  from  the  population  of  the  separate  parishes  where 
these  include  a  class  of  people  wholly  or  in  part  devoted  to  forestry.  Deductions 
from  area  are  also  made  in  the  case  of  barren  lands,  and  in  certain  instances  in  that 
of  water  expanses,  though  both  these  categories  are  too  small  to  be  shown  on  the 
maps.  Dr.  Uhlig  treats  first  of  the  changes  in  density  of  population  which  have 
taken  place  since  1852,  and  finds  that  an  increase  is  principally  to  be  noted  in  the 
west — in  the  Bhine  plain  and  the  adjoining  hills — while  a  decided  decrease  occurs 
only  in  the  mountainous  parts  of  the  two  last  main  divisions.  We  thus  have  to 
do  with  a  decrease  in  the  uplands,  less  favourably  situated  from  a  climatic  point  of 
view,  and  an  increase  in  the  lower  country,  whose  geographical  and  climatic  position 
is  more  favourable,  and  which  possesses  important  industries  and  trade  facilities. 
The  influence  of  movement  from  the  country  to  the  town  is  also  apparent.  In  the 
latter  part  of  the  paper,  Dr.  Uhlig  treats  of  the  actual  density  in  1852  and  1895, 
and  examines  in  detail  the  causes  of  change  observable  in  each  of  the  separate 
regions.  He  finds  that  almost  every  instance  of  increase  is  attributable  to  the  great 
impetus  which  has  been  given  to  trade  and  industry  of  late  years,  this  being  par- 
ticularly noticeable  in  the  Rhine  valley,  and  above  all  in  the  districts  lying  within 
the  influence  of  Mannheim. 

The  Soman  "Limes"  in  South  Germany  and  the  Fir  Woods  of 

Franconia. — A  paper  on  this  subject,  by  Dr.  Robert  Gradmann,  appears  in  the 
third  number  of  Petermanm  Mitteilungen  for  the  present  year.  In  the  first  section 
of  the  paper  the  writer  traces  the  course  of  the  Roman  "  limes  Germanise  superioris  " 
and  "  limes  Raetiae,"  the  boundaries  of  the  empire  on  the  side  of  the  independent 
Germans,  as  determined  by  recent  investigations,  and  points  out  the  difficulties 
which  arise  in  the  attempt  to  account  for  the  line  taken.  From  Miltenburg,  on 
the  Main,  the  German  limes  runs  a  little  east  of  south  to  the  vicinity  of  Lorch,  in 
the  Rems  valley,  whereas  its  continuation,  the  M  limes  Rsetice,"  makes  a  sharp 
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angle  with  it  near  that  place,  running  for  a  long  distance  considerably  north  of  east. 
By  cutting  off  the  sharp  angle  made  by  the  two  lines,  the  Romans  would  not  only 
have  shortened  the  distance  very  considerably,  but,  by  following  various  water- 
partings  instead  of  cutting  across  the  streams  at  right  angles,  would  have  encountered 
much  less  difficulties  in  the  construction  of  the  work.  Dr.  Gradmann  dismisses 
such  explanations  as  those  which  suppose  the  boundary  determined  by  its  parallelism 
with  the  courses  of  the  Neckar  and  Danube ;  by  the  desire  of  the  Romans  to  take 
their  opponents  on  two  flanks ;  and  so  on ;  but  thinks  an  explanation  may  be  found 
in  the  distribution  of  forests  in  the  region  in  question.  The  western  limit  of  the 
coniferous  forests  of  Franoonia,  as  laid  down  by  Tscherning,  coincides  remarkably 
with  the  corresponding  portion  of  the  Roman  limes ;  and  though  it  is  not  so  easy  to 
draw  a  definite  boundary  in  the  Bavarian  section,  Dr.  Gradmann's  researches  lead 
him  to  conclude  that  the  same  parallelism  may  be  observed  here.  That  the  former 
limit  of  coniferous  forests  did  not  deviate  to  any  great  extent  from  the  line  assumed, 
is  shown  by  the  fact  that  place-names  directly  connected  with  conifers  occur  only 
to  the  north  of  that  line,  while  they  are  particularly  plentiful  in  its  immediate 
neighbourhood.  Dr.  Gradmann  carefully  examines  the  causes  for  the  parallelism 
thus  ascertained,  and  comes  to  the  conclusion  that  it  is  not  due  to  the  destruction  of 
the  forests  by  the  Romans  to  the  south  of  the  limes,  or  to  the  encroachment  of  the 
forest  from  the  north,  but  that  the  Romans  found  the  distribution  of  forests  much 
as  it  is  at  the  present  day,  and  constructed  their  frontier  accordingly.  That  distribu- 
tion seems  really  due  to  the  composition  of  the  soil,  the  beech  thriving  especially  in 
soils  composed  of  limestone  and  loam,  while  the  fir  and  its  allies  flourish  in  the 
sandy  and  gravelly  soils  met  with  in  the  region  of  the  Keuper.  Dr.  Gradmann 
examines  the  history  of  the  settlement  of  Southern  Germany,  and  shows  how 
forest  tracts,  like  that  occupying  the  angle  of  the  Roman  limes,  were  long 
avoided,  so  that  the  hitherto  problematical  course  of  that  line  was  really  the  only 
natural  one. 


ASIA. 

Dr.  Sven  Hedin's  Work  in  Central  Asia.— We  have  received  from  Dr. 

Sven  Hedin  some  details  respecting  the  forthcoming  publication  of  the  scientific 
results  of  his  former  journeys  in  Central  Asia,  as  well  as  an  account  of  his  plans 
for  his  new  expedition.  In  addition  to  his  own  text,  which  will  include  an  index 
and  glossary  of  3000  geographical  names  in  East  Turkestan,  the  work  alluded  to 
will  contain  memoirs  on  petrography  by  Dr.  Backstrom ;  on  the  samples  of  sand 
collected,  by  Baron  de  Geer';  algse  by  Prof.  Wille ;  phanerograms  by  Mr.  Hemsley 
of  Eew ;  and  meteorology  and  hyp3ometry  by  Dr.  Nils  Ekholm.  The  topographical 
maps  have  been  worked  out  with  great  care  by  Dr.  B.  Hassenstein,  and  will  supply 
a  large  amount  of  new  information  respecting  Eastern  Turkestan.  Dr.  Sven 
Hedin  hoped  to  start  for  Kashgar  about  June  27,  and  will  attempt  to  reach  that 
place  by  a  new  pass  north  of  the  Terek-da  van.  His  first  task  will  be  the  mapping 
of  the  Yarkand-daria,  after  the  completion  of  which  he  proposes  to  proceed  to  Lob- 
nor,  where  he  will  spend  the  winter,  carrying  out  levelling  operations  in  order  to 
test  the  possibility  of  past  changes  in  the  position  of  the  lake.  Another  part  of 
his  programme  is  the  study  of  the  old  river-courses  of  the  Cherchen-daria  and 
other  streams  of  the  Tarim  basin,  while  in  the  summer  of  1900  he  proposes  to  turn 
his  steps  to  Northern  Tibet,  paying  special  attention  to  its  geology.  He  hopes 
to  make  his  way  to  the  important  Gangri  range,  and  to  spend  the  winter  at  an 
elevation  of  over  16,000  feet  in  order  to  study  the  climate  of  Tibet  at  that  season. 
In  the  spring  of  1901  he  hopes  to  return  via  India. 
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Ethnography  of  Turkestan  and  Tibet. — The  second  volume  *  of  the  im- 
portant work  presenting  the  results  of  M.  Dutreuil  de  Rhin«'  unfortunate  expedition 
to  Central  Asia  has  now  appeared .  The  first,  containing  the  narrative  of  the  journey, 
has  already  been  notioed  in  the  Journal.  The  part  now  before  ns  deals  with  the 
ethnography  and  sociology  of  Chinese  Turkestan  and  Tibet,  and  in  it  M.  Grenard, 
M.  de  Rhine9  travelling  companion,  presents  a  useful  summary  of  the  manners  and 
customs  of  the  people  of  those  countries,  their  occupations,  family  life,  religion, 
commerce,  and  so  on,  with  a  degree  of  minuteness  hardly  before  attempted.  We 
cannot  here  enter  into  details  on  these  subjects,  but  one  or  two  chapters  of  the  work 
which  offer  a  more  general  interest  may  be  briefly  touched  upon.  One  of  these 
treats  of  the  population  of  Chinese  Turkestan  from  the  point  of  view  of  its  origin 
and  affinities — a  subject  of  much  difficulty  by  reason  of  the  very  scanty  information 
to  be  obtained  from  early  writers  on  the  country.  While  many  travellers  dwell  on 
the  heterogeneous  character  of  the  sedentary  population  of  Turkestan,  M.  Grenard 
finds,  in  spite  of  many  differences,  a  certain  homogeneity  which  inclines  him  to  con- 
sider the  people  as  really  forming  an  ethnical  unit.  For  want  of  a  comprehensive 
name,  he  is  obliged  to  apply  to  tbem  the  common  expression  Turks,  though  this 
must  not,  he  says,  be  taken  as  prejudging  the  question  of  their  race,  but  merely  as 
denoting  that  they  speak  a  Turki  language.  He  examines  the  accounts  of  the 
Greek,!  Roman,  and  Chinese  writers,  and  finds  in  the  statements  of  the  last  named 
confirmation  of  the  idea  that  the  basis  of  the  population,  at  least  within  historic 
times,  has  always  been  Aryan,  an  idea  also  borne  out  by  the  physical  character  of 
the  people,  especially  the  total  absence  of  oblique  eyes.  M.  Grenard  is  not  the  first 
to  hold  this  opinion,  for  Shaw  in  his  '  High  Tartary '  also  lays  stress  on  the  Aryan 
type  of  the  population.  An  interesting  chapter  is  devoted  to  ancient  and  modern 
trade  and  trade  routes,  those  in  use  in  the  time  of  the  Han  dynasty  being  clearly 
described.  M.  Grenard  points  out  the  strategic  and  commercial  importance  to  China 
of  a  re-opening  of  the  Lob-nor  route,  then  a  regularly  frequented  one.  The  con- 
cluding chapters  of  both  sections  of  the  book  contain  some  thoughtful  remarks  on 
the  present  political  situation  in  Turkestan  and  Tibet.  In  spite  of  the  defects  in 
the  Chinese  administration,  the  people  of  the  former  are  not  yet  ready,  M.  Grenard 
think*,  to  accept  Russian  sovereignty,  though  this  will  no  doubt  come  in  time. 
When  no  longer  able  to  avert  this  contingency,  Great  Britain  will,  in  his  opinion,  be 
forced  to  establish  a  protectorate  over  Tibet,  where  Chinese  influence  is  almost  nil, 
and  will  thus  secure  repose  for  India  behind  a  colossal  rampart  of  mountains,  besides 
strengthening  her  position  with  regard  to  the  Yang-tse  valley. 

Persian  Trade-Routet. — A  question  of  special  importance  at  the  present  time 
— the  opening  up  of  Persia  to  foreign  trade  by  the  improvement  of  means  of  com- 
munication in  the  country — was  dealt  with  in  February  last  before  the  Society  of 
Arts,  by  Mr.  A.  Hotz,  whose  paper  is  printed  in  the  Journal  of  that  Society  for 
March  10.  After  remarking  on  the  strange  fact  that  an  immense  country  on  the 
high-road  between  the  East  and  Europe  is  totally  unprovided  with  efficient  means 
of  carriage  either  by  land  or  water,  the  author  gives  a  list  of  the  trade-routes — mere 
mule-tracks — now  existing,  five  being  from  the  south  and  three  from  the  north. 
Apart  from  some  short  roads  near  Teheran,  the  only  cart-roads  yet  existing  are 
(1)  Teheran  to  Kasvin,  96  miles ;  (2)  Teheran  to  Kum,  97  miles ;  (3)  Meshed  to 
Askabad,  160  miles,  80  of  which  are  on  Russian  territory.    Concessions  for  other 


•  *  Mission  Scientifique  dans  la  Haute  Asie.'  Deuxieme  Partie.  Paris :  Leroux.  1898. 

t  M.  Grenard  goes  into  some  detail  to  prove  that  the  Sakas  of  the  Greek  and  Roman 
writers  did  not  inhabit  Chinese  Turkestan,  unless  the  term  is  understood  in  a  very 
general  sense,  similar  to  that  attached  to  the  term  Scythians. 
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roads  have  been  granted,  but  circumstances  have  in  most  cases  hindered  the 
carrying  out  of  the  projects.  The  most  important  of  these  was  for  a  prolongation  of 
the  Teheran-Kum  road  to  Ahwaz,  on  the  Karun,  which  would  have  secured  the 
shortest  and  least  difficult  route  from  the  capital  to  the  sea,  and  opened  up  the  only 
well-watered  province  of  Persia.  The  concession  was  obtained  by  the  Imperial 
Bank  of  Persia,  which  established  a  service  of  diligences  between  Teheran  and 
Kum,  but,  after  executing  a  survey  of  the  proposed  road,  was  obliged  by  financial 
considerations  to  give  up  the  undertaking.  In  the  north,  on  the  contrary,  Russia, 
whose  trade — principally  in  cottons  and  sugar — has  of  late  years  made  great  strides 
in  that  part  of  the  empire,  has  persevered  in  the  construction  of  a  road  from  Eazvin 
to  Besht  and  Pir-i-Bazaar,  in  spite  of  the  difficulties  encountered  in  crossing  the 
Elburz  ranges,  and  the  work  will  certainly  be  completed  by  the  autumn  of  the 
present  year.  On  the  opening  of  this  route  it  should  be  possible  to  make  the  journey 
from  London  to  Teheran  within  a  fortnight,  and  this  time  would  be  further  reduced 
by  about  four  days  when  the  Petrovsk-Baku  line  is  opened.  It  will  be  impossible 
to  utilize  the  line  of  the  road  for  a  railway,  but  the  rapidly  approaching  Russian 
lines  will,  no  doubt,  in  time  be  prolonged  within  Persian  territory.  Meanwhile  a 
step  forward  in  providing  communications  from  the  south  has  been  taken  by  the 
arrangement  entered  into  last  year  between  a  British  firm  and  the  Bakhtiari  tribes 
for  the  opening  of  the  much-discussed  trade-route  from  Shuster  to  Isfahan  through 
their  country.  The  increased  trade  at  Ahwaz  and  Shuster,  which  may  result  from 
the  opening  of  this  route,  may  lead  to  the  resumption  of  the  Ahwaz-Teheran 
project,  which  will  always  remain  the  ultimate  aim. 

The  Eruption  of  Mayon  in  the  Philippines,  1897.— In  order  to  preserve 

a  record  of  the  principal  phenomena  connected  with  the  destructive  eruption  of  the 
great  volcano  of  Mayon  in  1897,  Father  Jose*  Coronas,  s.j.,  has  brought  together,  in 
a  brochure  published  by  the  Manila  Observatory,  all  the  accounts  of  eye-witnesses 
which  he  has  been  able  to  collect.  The  volcano  is  situated  in  the  south-east  of  the 
island  of  Luzon,  in  the  north  of  the  province  of  Albay,  and  is  remarkable  for  its 
regular  conical  form,  rising  to  a  height  of  8274  feet  above  the  sea  from  relatively 
low  surroundings  ;  whilst,  owing  perhaps  to  the  incoherent  and  fragmentary  nature 
of  the  lavas  of  which  it  is  composed,  there  is  a  complete  absence  of  secondary  cones 
on  its  flanks.  Before  describing  the  recent  catastrophe,  Father  Coronas  gives  a 
brief  review  of  all  the  previous  recorded  eruptions,  paying  especial  attention  to 
those  which  have  occurred  since  1884,  the  year  in  which  the  meteorologico-seismical 
service  was  established  in  the  archipelago.  The  earliest  recorded  is  that  of  1616, 
mentioned  by  Spilbergen  ;  but  the  most  memorable,  both  on  account  of  its  magni- 
tude and  of  its  destructive  effects,  is  that  of  1814.  That  of  1881-82  was  remarkable 
for  its  duration,  but  since  1814  no  single  eruption  has  equalled  in  importance  that 
which  forms  the  subject  of  the  present  publication.  Several  of  the  eruptions  of 
Mayon  have  been  preceded  by  earth- tremors,  and  this  was  also  the  case  in  1897, 
considerable  shocks  with  movements  of  oscillation  and  rotation,  especially  the 
former,  having  been  experienced  in  the  province  of  Albay  on  the  night  of  May  13, 
the  centre  of  action  being  situated  in  the  island  of  Masbate,  south  of  that  province. 
Unusual  signs  of  activity  were  first  observed  in  the  volcano  on  June  22,  and  these 
gradually  increased  until  the  25th,  on  which  date,  especially  after  midday,  it  pre- 
sented a  terrible  aspect,  vomiting  forth  a  dense  column  of  smoke  and  ashes,  which 
darkened  a  great  part  of  the  sky  in  the  vicinity.  An  illustration  is  given,  showing 
the  appearance  of  the  mountain  at  this  time.  The  most  violent  period  of  the 
eruption  lasted  seventeen  hours,  during  which  an  immense  quantity  of  lavas  and 
volcanic  bombs  were  poured  out.  A  map  is  given,  showing  the  limits  of  the 
destructive  action  of  the  volcano,  which  was  principally  felt  towards  the  east  and 
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south-east,  the  lava-streams  extending  farther  in  these  directions  than  in  any  other. 
Seven  villages  were  wholly  or  in  part  destroyed  by  them,  while  much  damage 
was  also  done  in  the  town  of  Libog,  at  a  horizontal  distance  of  6  miles  from  the 
summit.  The  late  eruption  was  remarkable  for  the  quantities  of  lapilli,  ashes,  and 
dust  discharged,  which  fell  over  a  large  area  of  south-east  Luzon,  principally  to  the 
north-west  of  the  volcano.  The  approximate  limits  of  the  fall  of  ashes  are  shown 
in  a  second  map,  the  area  affected  measuring  about  200  miles  by  over  100. 

AFRICA. 

Major  Gibbons  on  the  Zambezi.— Writing  to  us  on  March  10,  Major 

Gibbons  describes  the  course  of  his  expedition  down  to  that  date.    He  was  then, 
with  the  advance  guard  of  his  party,  at  Kazungula,  at  the  Kwando  confluence. 
During  the  ascent  of  the  Zambezi  great  difficulties  had  been  encountered,  owing  to 
the  many  rapids.    The  work  of  transporting  the  steamer  and  goods  past  those  of 
Kebrabasa,  a  distance  of  65  miles,  was  especially  heavy,  some  parts  of  the  route 
being  as  rough  and  hilly  as  Captain  Gibbons  had  seen  anywhere.     In  all,  537 
porters  were  employed  on  the  work.    After  the  steamer  had  been  put  together  at 
Chikoa,  Captain  Gibbons  determined  to  proceed  up  the  river  with  a  load  of  four 
and  a  half  tons  (including  passengers),  and  send  back  the  steamer  to  assist  the 
other  two  boats  in  the  transport  of  the  rest  of  the  goods,  it  having  been  found  im- 
possible, owing  to  the  strength  of  the  current,  to  carry  all  in  one  journey.     The 
work  of  bringing  up  the  goods  to  the  Kafukwe  was  entrusted  to  Mr.  Muller,  a  man 
of  indomitable  energy,  who,  however,  became  prostrated  with  dysentery,  so  that  the 
task  devolved  on  Mr.  Weller,  who  had  brought  back  the  steamer  from  the  upper 
river.     Owing  to  the  delay  thus  occasioned,  Captain  Gibbons  felt  it  necessary  to 
abandon  the  idea  of  proceeding  to  the  great  lakes  by  the  Kafukwe,  more  especially 
as  the  route,  though  interesting,  would  have  led  in  great  part  over  known  ground. 
During  his  ascent  of  the  Zambezi  in  the  Constance,  he  had  carefully  mapped  the 
river,  which  is  incorrectly  laid  down  on  published  maps,  the  rapids  especially  being 
very  imperfectly  shown.     They  proved  much  more  numerous  than  had  been  antici- 
pated, and,  it  being  low- water,  the  channel  was  much  blocked  by  rocks.    The  gorge 
a  little  above  Zumbo,  called  Eariva  by  Livingstone,  is  also  known,  like  that  on 
the  lower  river,  as  Lupata ;  and  as  both  names  mean  simply  "  gorge,"  and  are 
already  in  use  elsewhere,  Captain  Gibbons  suggest  the  name  "Livingstone  gorge "' 
for  the  one  near  Zumbo,  which  is  one  of  the  grandest  and  most  picturesque  pieces 
of  scenery  en  the  Zambezi.    The  name  is  not  yet  borne,  he  says,  by  any  spot  in 
Africa  worthy  of  it.    Navigation  on  the  middle  Zambezi  ceases  at  the  Molele  rapids, 
about  20  miles  below  the  Guay  confluence.    Above  them  a  great  number  of  rapids 
—some  very  severe — occur  until  40  miles  above  the  Victoria  falls.    After  towing 
the  steamer  through  nineteen  rapids  in  little  more  than  20  miles,  Captain  Gibbons 
decided  that  any  attempt  to  take  it  further  was  useless.    Before  turning  it  had 
passed  through  a  most  inhospitable  gorge,  almost  devoid  of  life,  and  flanked  by 
high  sombre  walls  of  rock,  surmounted  by  huge  blocks  of  basalt  with  high  moun- 
tains beyond.    It  received  the  name  of  "  the  Devil's  gorge."    From  the  Sichiwene 
cataracts,  which  fall  about  12  feet  in  two  drops  a  few  yards  apart,  Captain  Gibbons 
proceeded  to  Sesheke,  and  thence  by  a  new  route  to  Lialui,  where  he  made  arrange- 
ments with  Lewanika  for  the  future  course  of  the  expedition.    He  hoped,  in  con- 
junction with  Captains  Quick  and  Hamilton,  to  do  some  exploration  westwards,  on 
the  Kwando,  Okavango,  and  Kwito,  and  then  to  ascend  the  Zambezi  to  its  source. 
We  have  received  Captain  Gibb*  ns's  map  of  the  middle  Zambezi,  which  promises  to 
supply  valuable  additions  to  our  knowledge. 

Mr.  Mackinder's  Expedition  to  Mount  Kenya.— Mr.  H.  J.  Mackinder 
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has  lately  started  on  an  expedition  to  Mount  Kenya,  with  a  view  to  a  thorough 
scientific  examination  of  the  mountain  and  its  vicinity.  He  is  accompanied  by 
Mr.  Hausburg,  who  is  defraying  a  considerable  part  of  the  expenses  of  the  expedi- 
tion, as  well  as  by  two  Swiss  guides  and  two  natural  history  collectors.  A  sum  of 
money  has  been  placed  by  our  Society  at  Mr.  Mack i cider's  disposal,  and  we  look 
forward  to  good  results  from  the  exceptional  facilities  for  research  which  he  will 
enjoy.  He  proposes  to  camp  at  an  elevation  of  16,000  feet,  and,  if  possible,  to 
ascend  to  the  summit,  which  has  not  yet  been  reached,  though  an  altitude  of 
17,000  feet  was  attained  by  Dr.  Gregory  from  the  west,  while  the  foot  of  the  final 
peak  was  reached  by  Dr.  Kolb  from  the  east. 

German  Scientific  Researches  on  Lake  Hyasa— We  learn  from  the  Ver~ 

handlungen  of  the  Berlin  Society,  that  the  Prussian  Academy  of  Sciences  has  set 
aside  a  sum  of  money  for  the  thorough  botanical  and  zoological  investigation  of  the 
neighbourhood  of  Lake  Nyasa.  The  expedition  will  be  under  the  leadership  of 
Dr.  Fulleborn,  who  has  already  resided  as  doctor  at  Langenburg,  and  he  will  be 
joined,  as  botanist,  by  Dr.  Goetz,  who  will  proceed  to  the  lake  overland  from  Dar- 
es-Salaam, taking  with  him  the  necessary  scientific  equipment. 

AMERICA. 

M.  Romero's  Work  on  Mexico— Mr.  M.  Romero's  work  on  ' Coffee  and 
Indiarubber  Culture  in  Mexico,'  *  a  copy  of  which  has  recently  been  presented  to 
the  library,  is  of  importance  both  geographically  and  commercially.  The  first  280 
pages,  forming  the  greater  part  of  the  volume,  are  occupied  by  "  Geographical  and 
Statistical  Notes  on  Mexico" — also  published  as  a  separate  volume — and  constitute 
a  compendium  of  facts  on  the  geography  and  statistics  of  the  country.  Part  I.  of 
these  "  Notes  " — Geography — embraces  information  on  a  variety  of  aspects  of  the 
subject,  including  location,  boundaries,  and  area;  geology;  mining;  orography; 
hydrography ;  climate ;  flora ;  cattle-raising ;  fruits ;  irrigation  ;  fauna ;  ethnology  ; 
languages ;  population ;  education ;  the  city  of  Mexico,  its  climate  and  meteorology, 
etc.  Mexico,  possessing  such  diversity  of  climate,  is  capable  of  raising  most  of  the 
agricultural  products  of  the  world.  The  mean  temperature  in  the  hot  region  varies 
from  77°  to  82°  Fahr.,  seldom  falling  below  60°,  but  often  rising  to  100°,  and  in 
the  sultry  districts  of  Veracruz  and  Acapulco  occasionally  to  104°.  The  temperate 
zone,  described  as  one  of  the  finest  climates  of  the  world,  Is  located  from  3000  to 
5000  feet  above  the  level  of  the  sea,  and  embraces  all  the  higher  terraces,  and 
portions  of  the  central  plateaus  themselves.  The  mean  temperature  is  from  62° 
to  70°  Fahr.,  varying  not  more  than  4°  to  5°  during  the  season.  The  cold  region 
is  located  from  7000  feet  above  the  sea-level  upwards,  and  has  a  mean  temperature 
of  from  59°  to  63°  Fahr.  Most  of  the  grand  central  plateau  is  located  in  this 
region.  The  rainfall  is  about  one-fifth  that  in  the  temperate  zone.  The  most 
thickly  inhabited  portion  of  the  country  lies  in  the  central  plateau,  and  is  high 
above  the  level  of  the  sea.  It  is  pointed  out  that  the  climatic  conditions  of  Mexico 
are  undergoing  great  changes  on  account  of  the  destruction  of  the  forests.  Owing 
to  the  difficulty  of  transporting  coal,  the  population  has  had  to  depend  upon  char- 
coal for  fuel,  which  has  in  the  course  of  time  denuded  the  mountains,  thus  changing 
the  climatic  conditions  of  some  parts  of  the  country.  The  Indian  population  has 
been  decreasing  since  the  beginning  of  the  century.    According  to  the  last  census, 


*  *  Coffee  and  Indiarubber  Culture  in  Mexico.  Preceded  by  Geographical  and 
Statistical  Notes  on  Mexico.'  By  Matias  Romero.  New  York  and  London :  G.  P. 
Potnam's  Sons.    1898. 
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thai  of  1895,  the  population  of  Mexico  was  12,570,195.    Among  the  more  impor- 
tant matters  dealt  with  in  the  statistical  portion  of  the  work  may  be  mentioned 
railways.    The  mileage  of  railways  aod  tramways  in  Mexico  in  1895  is  given  as 
7,388,158,  presumably  7388*158,  although  it  is  somewhat  unusual  to  measure  rail- 
ways to  the  thousandth  of  a  mile.    Not  the  least  important  part  of  the  work  is  the 
section  dealing  with  the  drainage  of  the  valley  of  Mexico.    This  important  under- 
taking is  now  practically  finished.    The  sewags  of  the  city  of  Mexico,  which  has 
hitherto  been  discharged  into  Lake  Texcoco — a  lake  with  no  outlet  and  liable  to 
floods — will  now,  together  with  the  surplus  waters,  be  carried  by  means  of  a  canal 
43  miles  in  length,  and  a  6-mile  tunnel  through  the  mountain  range,  to  a  river,  and 
so  to  the  Gulf  of  Mexico.   The  completed  system  is  stated  to  have  cost  $20,000,000. 
The  author's  experiments  in  coffee  and  indiarubber  raising  were  made  some  years 
back  in  the  district  of  Soconusco,  in  the  state  of  Ghiapis,  in  South-Eastern  Mexico. 
In  his  manual  on  the  subject,  forming  the  latter  portion  of  the  volume,  he  discusses 
fully  the  various  aspects  of  the  subject  of  coffee  and  indiarubber  cultivation,  espe- 
cially with  regard  to  Mexico.    The  district  of  Soconusco  seems,  both  as  regards  soil 
and  climate,  to  be  admirably  adapted  to  the  cultivation  of  coffee,  but  at  the  time  of 
writing  (1874),  the  scarcity  of  labour  here  was  the  principal  drawback.    The  author 
is  of  opinion  that  coffee-growing  will  continue  to  be  one  of  the  most  lucrative 
branches  of  agriculture  in  Mexico.    With  regard  to  the  cultivation  of  indiarubber, 
the  author  speaks  from  experience,  and  sets  forth  the  advantages  of  Soconusco, 
where  he  had  a  fair-sized  plantation.      Lowlying  land,  where  the  climate  is  hot 
and  damp,  is  best  suited  for  this  cultivation.    He  takes  a  very  favourable  view  of 
the  future  results  of  rubber  culture  in  Mexico. 

Dr.  Sapper  on  the  Physical  Geography  of  Central  America.— Dr.  Karl 

Sapper,  whose  previous  contributions  to  our  knowledge  of  the  geography  of  Central 
America  are  well  known,  has  brought  together,  in  a  supplementary  number  of 
Petermanns  Mitteilungen  (127),  the  bulk  of  the  material  collected  by  him  down  to 
1897,  during  his  journeys  in  Southern  Mexico,  Guatemala,  Honduras,  and  Salvador. 
He  thus  presents  a  systematic  sketch  of  the  geology,  orography,  and  hydrography 
of  the  whole  of  Northern  Central  America,  down  to  the  isthmus  between  the  Gulf 
of  Honduras  and  Fonseca  bay.  The  first  section  of  the  brochure  records  in  detail 
the  geological  facts  collected,  chiefly  in  the  form  of  descriptions  of  profiles  along  the 
various  routes  followed  by  Dr.  Sapper  in  his  extensive  wanderings ;  the  profiles 
themselves  being  reproduced  at  the  end  of  the  paper.  No  attempt  is  here  made  at 
generalization,  this  section  being  intended  merely  to  supply  students  with  a  basis 
on  which  to  found  their  own  conclusions.  In  the  second  section  an  attempt  is 
made  to  present  a  more  comprehensive  view  of  the  structure  of  the  country,  though, 
as  Dr.  Sapper  remarks,  our  knowledge  is  not  yet  extensive  enough  to  allow  a  com- 
plete picture  of  the  geological  history  to  be  drawn.  Having  first  described  the 
distribution  in  Central  America  of  the  different  geological  formations,  from  the 
archaic  rocks,  which,  in  continuation  of  those  of  the  Western  Sierre  Madre,  form, 
especially  in  Guatemala,  the  groundwork  of  the  whole,  to  the  recent  alluvial  and 
other  deposits,  Dr.  Sapper  passes  to  the  consideration  of  the  general  structure 
of  the  country.  This  appears  to  be  unusually  complicated,  the  mountainous 
country  being  traversed  by  an  extraordinary  number  of  breaks  and  faults,  whilst  in 
the  south  the  eruptive  masses  have  covered  all  but  a  small  fraction  of  the  original 
formations.  The  general  structure  of  the  country  is  asymmetrical,  for  Palaeozoic 
rocks  are  entirely  wanting  south  of  the  archaic  zone  in  Guatemala  and  Honduras, 
and  an  extraordinary  diversity  of  geological  history  is  also  observable  in  detail. 
Our  topographical  knowledge  is  likewise  insufficient  to  allow  the  present  surface 
features  to  be  explained  fully  on  tectonic  grounds,  still  the  general  character  of 
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separate  districts  can  be  referred  to  distinct  types.  Thus  Yucatan  and  the  adjoin- 
ing portions  of  Guatemala  and  British  Honduras  are  plateau-lands  where  folding 
and  fracture  have  played  a  comparatively  small  part.  The  mountains  of  North 
and  Central  Chiapas  are  composed  of  table-like  masses,  in  which  the  strata  are 
sometimes  thrown  up  at  a  steep  angle.  The  Palaeozoic  and  archaic  formations  take 
the  form  of  folded  ranges,  and  so  on.  A  section  is  devoted  by  Dr.  Sapper  to  the 
hydrography  in  its  relation  to  geological  structure,  while  remarks  on  the  soils 
represented  and  copious  tables  of  altitudes  complete  the  paper.  There  are  two 
large-scale  (1 :  1,100,000)  maps  of  Northern  Central  America,  one  showing  con- 
tours of  altitude  in  ten  gradations  of  colour,  the  other  the  distribution  of  the 
various  geological  formationp. 

Further  Hews  of  Dr.  Steffen's  Expedition. — In  our  last  number  we  recorded 

the  discovery  by  Dr.  Steffen  of  three  large  rivers  debouching  into  Baker  channel  on 
the  west  coast  of  Patagonia,  and  stated  that  it  was  the  intention  of  that  traveller  to 
attempt  to  penetrate  the  Cordillera  by  the  most  important  of  the  three  the  Bio 
Baker.  From  a  note  published  in  Globus  (voL  75,  p.  344)  it  appears  that  Dr.  Steffen 
has  succeeded  in  the  attempt,  having  made  his  way  to  Lake  Cochrane  before  the 
end  of  February.  The  Bio  Baker  was  ascended  for  some  45  miles,  when  a  fall  was 
encountered,  which  put  a  stop  to  navigation  by  the  boats.  Continuing  his  journey 
on  foot,  and  occasionally  making  use  of  the  canvas  boats,  Dr.  Steffen  left  the  main 
stream  and  ascended  a  tributary,  which  proved  to  issue  from  a  lake.  The  main 
stream  comes  from  the  north,  but  the  tributary  from  the  north-east.  The  deep 
valley  of  the  latter  contains  a  number  of  small  lakes,  and  finally  Lake  Cochrane, 
which  is  long  and  narrow  and  somewhat  curved.  The  Bio  Baker  is  one  of  the 
largest  streams  of  Chili,  and  has  possibly  the  greatest  volume.  The  Lago  Buenos 
Aires  seems  to  belong  to  its  system.  Deer  were  met  with  in  large  numbers,  and, 
having  apparently  never  seen  a  human  being  before,  were  easily  shot.  The  weather 
had  been  fine  throughout,  the  district  being  evidently  much  drier  than  Cbiloe  and 
Valdivia.  The  vegetation  is  less  luxuriant,  and  at  Lake  Cochrane  many  Chilian 
trees  appear  merely  as  brushwood. 

AUSTRALASIA  AND  OCEANIC  ISLANDS. 

The  Jesup  North  Pacific  Expedition.— An  outline  of  the  field-work  of  the 

Jesup  North  Pacific  Expedition  during  1898  is  given  in  recent  issues  of  Science. 
On  both  the  Asiatic  and  American  continents  ethnological,  as  well  as  archaeological, 
work  has  been  done.  Ethnological  investigations  were  conducted  by  Mr.  R.  B. 
Dixon  in  a  little-known  district  on  the  west  coast  of  Washington,  extending  from 
Cape  Flattery  to  Grey's  Harbour,  about  100  miles  in  length,  and  inhabited  only  at 
a  few  points.  The  Indians  of  the  coast  to  the  south  of  Cape  Flattery  consist  of 
two  tribes — the  Quilleute  and  the  Quinault.  The  linguistic  material  collected  shows 
the  Quilleutes  to  be  of  Chemakum  origin,  while  the  Quinaults  are  of  the  Salish 
stock  which  occupies  most  of  the  territory  about  Puget  sound.  The  archaeological 
work  in  British  Columbia  carried  on  by  Mr.  Harlan  I.  Smith  during  the  past  two 
years  has  mainly  been  directed  to— (1)  an  examination  of  the  archaeology  of  the 
southern  interior  of  British  Columbia ;  and  (2)  an  investigation  of  the  shell-heaps 
of  the  coast  of  Vancouver  island,  together  with  those  of  the  adjacent  mainland- 
Investigations  on  the  Indians  of  the  southern  interior  of  British  Columbia  were  con- 
tinued by  Mr.  James  Teit.  The  ethnological  work  on  the  Amur  river,  more 
particularly  among  the  Gilyak,  was  carried  on  by  Dr.  Berthold  Laufer,  his 
investigations  In  the  island  of  Sakhalin  being  of  special  interest.  Several  months 
were  spent  among  the  various  tribes  inhabiting  the  island,  and  a  number  of  ethno- 
graphical objects  were  collected.    Mr.  Gerard  Fowke  has  also  devoted  his  attention 
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to  the  archaeology  of  the  Amur  region.  An  investigation  was  made  along  the  river  for 
850  miles  above  its  mouth,  and  of  the  coast  along  the  channel  of  Tartary  as  far  as 
Okhotsk  sea.  No  evidence  was  found  to  indicate  a  former  population  different  from 
the  present. 

Ceuion  of  the  Carolines  to  Germany. — By  the  recent  purchase  of  the 

Caroline  and  Marianne  archipelagoes  by  Germany,  one  of  the  last  remnants  of  Spain's 
once  imposing  colonial  empire  has  passed  away  from  her  hands.  The  groups,  as 
is  well  known,  consist  only  of  small  islands,  but  they  are  of  some  strategical 
importance  to  Germany  by  reason  of  their  proximity  to  the  other  German  posses- 
sions in  the  Western  Pacific.  For  a  description  and  map  of  the  group,  as  well 
as  special  maps  of  the  most  important  islands,  we  may  refer  our  readers  to  the 
paper  by  Mr.  Christian,  published  in  the  February  number  of  the  Journal.  The 
island  of  Guam  remains  in  the  possession  of  the  United  States.  It  has  also  been 
rumoured  that  negotiations  are  on  foot  for  the  purchase  of  Fernando  Po,  in  the  Gulf 
of  Guinea,  by  Germany,  and  of  the  Canary  islands  by  the  Congo  State. 

Dr.  Lauterbach'i  Hew  Expedition.— It  is  announced  in  Globus  that  Dr. 
Lauterbach,  well  known  as  the  discoverer  of  the  great  Ramu  river  in  German  New 
Guinea,  the  identity  of  which  with  the  Ottilien  has  since  been  proved  by  Lieut. 
Tappenbeck,  is  about  to  resume  his  explorations.  He  hopes  to  explore  not  only 
the  upper  Ramu,  but  the  Great  Bismarck  range  which  bounds  its  valley  to  the 
south,  and  has  for  this  object  secured  the  services  of  two  Australian  prospectors. 

POLAR  REGIONS. 

The  Swedish  Expedition  to  East  Greenland.— This  expedition,  under 

direction  of  Dr.  Nathorst,  in  search  of  Andree  and  his  companions,  left  Stockholm 
on  board  the  Antarctic  on  May  20,  and  Helsingborg,  where  further  provisions,  coal, 
and  equipment  were  taken  on  board,  on  the  25th.     It  was  the  intention  of  Prof. 
Nathorst  to  use  the  sails  as  much  as  possible,  in  order  that  the  campaign  through 
the  ice  might  be  begun  with  a  plentiful  store  of  coal.     He  intends  to  do  some 
hydrographical  work  north-east  of  Shetland  and  in  the  "  Norwegian  Deep,"  and  it  is 
on  this  account  that  the  expedition  has  left  Sweden  so  early.    The  Antarctic  is  under 
command  of  Captain  N.  Forsblad,  of  the  Swedish  merchant  service,  who  was  first 
mate  during  the   expedition   to  Spitsbergen   and  King  Charles  Land   last   year, 
while  the  then  second  mate,  Captain  H.  J.  Haslum,  a  Norwegian,  who  makes  his 
twenty-fifth  journey  to  the  north  polar  region,  has  advanced  to  first  mate.     The 
second  mate,  Captain  J.  Menauder,  as  well  as  the  chief  engineer,  Mr.  T.  Peterson, 
and  several  of  the  crew,  were  also  members  of  the  expedition  last  year.      The 
scientific  staff  is  not  quite  so  numerous  as  last  year,  partly  in  consequence  of  some 
cabins  having  been  left  empty  for  Andree  and  his  companions,  if  found,  partly 
because  the  stay  on  land  will  be  relatively  short.    Besides  Prof.  Nathorst,  who 
undertakes  the  geological  work,  the  scientific  members  are  the  following  :  Mr.  Elis 
Nilson,  zoologist  (vertebrates),  forest-officer,  who  made  the  journey  to  Baffin  bay  on 
the  steamer  Eclipse  of  Dundee  in  1804,  in  search  of  the  unfortunate  Bjorling  and 
Kallatenius ;  Mr.  P.  Duseo,  c.e.,  explorer  of  Cameroon  and  Tierra  del  Fuego,  botanist 
and  cartographer;  Dr.  T.  Arwidsson,  zoologist  (vertebrates);  and  Dr.  J.  Hammar, 
surgeon.    There  is  little  hope  that  the  coast  of  Greenland  can  be  reached  before 
the  latter  part  of  July,  and  the  passage  through  the  ice  will  the ie fore  not  be  begun 
before  the  end  of  June  or  beginning  of  July.     Prof.  Nathorst  thinks  that  he  will 
make  this  passage  between  74°  and  76°,  and  that  he  will  reach  the  coast  at  Shannon 
island.     As  soon  as  he  has  reached  the  coast,  expeditions  will  te  made  to  north 
and  south.     If  Andree  has  reached  the  coast,  he  will  probably  have  raised  souie 
signal  with  information  where  he  has  gone.     As  to  the  work  at  the  coast,  this  will 

No.  I.— July,  1899.]  h 


98  TH£  MONTHLY  RECORD. 

depend  on  circumstances,  and  it  is  unnecessary  to  give  further  particulars  here. 
Prof.  Nathorst  hopes  to  be  back  in  the  latter  part  of  September,  but  if  the  vessel 
should  be  caught  in  the  ice,  he  has  provisions  for  a  year,  so  that  he  is  prepared  for 
wintering,  although  he  hopes  that  it  will  not  be  necessary. 

Expedition  of  the  Duke  of  the  Abruzzi. — The  Duke  of  the  Abruzzi,  whose 

plans  for  an  attempt  to  reach  the  north  pole  have  already  been  described  in  the 
Journal,  sailed  from  Christiania  on  June  12,  in  the  Stella  Polare,  for  the  arctic 
regions. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

The  Pole  of  the  Land-hemisphere. — A  further  contribution  to  this  subject 
is  made  in  the  third  number  of  the  Geographische  Zeitschrift  by  Prof.  Penck,  who, 
in  discussing  the  results  arrived  at  by  H.  Beythien  (cf.  Journal,  vol.  xiii.  p.  543), 
shows  that  considerable  modifications  are  introduced  if  we  take  account  of  the 
ellipsoidal  form  of  the  Earth.  Kriimmers  method  is  based  on  the  idea  of  a  perfect 
sphere,  and  he  thus  supposed  that  if  we  have  a  hemisphere  with  a  pole  in  lat. 
47°  15'  N.,  the  angle  made  by  the  corresponding  equator  with  the  plane  of  the 
Earth's  equator  would  be  90° -47°  15',  or  42°  45'.  With  an  ellipsoid  of  rotation, 
however,  this  is  not  the  case.  The  radius  of  a  point  in  47°  15'  N.,  makes  with  the 
Earth's  equator  an  angle  equal  to  the  geocentric  latitude,  which  in  47°  is  \°  less  than 
the  geographic  latitude.  The  angle  between  the  respective  equatorial  planes  is 
therefore  \°  greater  than  was  supposed.  Conversely,  if  we  find  this  augle  to  be 
42°  45',  the  pole  of  the  land-hemisphere  will  not  be  in  47°  15',  but  in  47°  27'. 
Taking  account  of  this  fact,  it  is  found  (1)  that  the  pole  corresponding  with 
Beythien's  equator  must  be  moved  more  than  12  miles  to  the  north ;  and  (2)  that 
the  equator  of  the  land-hemisphere  must  be  represented  on  Beythien's  map,  not  by 
a  straight  line,  but  by  one  slightly  curved,  diverging  northwards  from  his  line  in 
accord  with  the  differences,  in  the  respective  latitudes,  between  geographic  and 
geocentric  latitude.  The  total  loss  of  land-area  in  Asia  will  thus  amount  to 
43,000  square  kilometres,  and  the  nett  loss  for  the  whole  hemisphere  to  3000  square 
kilometres.  Making  similar  corrections  for  the  lines  corresponding  with  Beythien's 
other  poles,  we  find  that  his  No.  5  (in  47°  N.  and  1£°  W.)  is  the  most  favourably 
placed,  and,  with  the  proper  correction  for  the  difference  between  geographic 
and  geocentric  latitude,  this  lies  in  47£°  N.,  and  just  east  of  Nantes.  Another 
result  is  that  the  differences  in  the  merit  of  the  several  poles  are  lessened,  not 
exceeding  the  extent  of  probable  error ;  while  a  second  district,  in  the  department 
Ariege,  is  found  to  be  particularly  favourable  for  the  choice  of  a  pole,  possibly 
more  so  than  that  around  Nantes.  The  choice  of  one  or  other  locality  practically 
•depends  in  the  inclusion  or  otherwise  of  Japan  within  the  land-hemisphere ;  and, 
whatever  the  final  verdict,  the  fact  is  clearly  brought  out  that  the  land-masses  are 
not  grouped  round  a  single  centre. 

G1HSBAL. 

Honour  to  Henry  M.  Stanley. — We  record  with  pleasure  the  honour  lately 
•conferred  by  Her  Majesty  on  Henry  M.  Stanley,  whose  selection  for  the  distinction 
of  Knight  Grand  Gross  of  the  Bath  is  a  well -deserved  recognition  of  his  great 
services  to  the  cause  of  African  geography. 
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OBITUARY. 


Mr.  C.  H.  Coote. 

The  death  of  Mr.  Coote,  of  the  Map  Department  in  the  British  Museum,  is  a  great 
loss  to  geographical  learning  in  this  country.     Few  men,  either  in  England  or  on 
the  Continent,  have  had  a  more   thorough  acquaintance  with  sixteenth,  seven- 
teenth, and  eighteenth  century  cartography.     Mr.  Coote's  knowledge  of  mediaeval 
maps  was  also  very  extensive.     He  had  a  keen  interest  in  the  difficult  and  contro- 
verted points  which  naturally  arise  in  the  study  of  historical  cartography,  as  in  other 
branches  of  science,  and  he  followed  an  intricate  argument  with  close  attention  and 
a  rapid  perception  of  its  weaker  and  stronger  points.     Thus  any  one  acquainted 
with  the  subject-matter  would  have  been  impressed  by  his  remarks  on  the  chief 
writings  in  the  Cabot  controversy,  and  by  his  criticism  of  the  cartographical  over- 
sights and  misstatements  which  have  injured  some  of  the  most  careful  and  elaborate 
studies  in  this  field. 

It  is  much  to  be  regretted  that  Mr.  Coote  did  not  complete  any  work  which 
would  have  made  him  as  great  a  public  authority  (in  some  branch  or  period  of 
historical  geography)  as  he  was  a  private  referee  for  other  students ;  but  this  was 
not  his  fault.  In  his  position,  bound  as  he  was  to  be  at  the  service  of  every 
visitor  to  the  Map-room,  it  was  not  possible  for  him  to  do  much  more  than 
the  work  of  his  department.  And  this  was  doubtless  satisfactory  to  the 
authorities  of  the  Museum;  but  the  consequence,  in  the  present  case,  has  been 
that  various  essays,  papers,  booklets,  and  reviews,  which  might  have  been  co-ordi- 
nated into  some  standard  treatise,  to  be  consulted  and  valued  by  generations  of 
geographical  workers,  have  remained  in  the  stage  of  valuable  fragments ;  and  so 
we  have  nothing  from  R.  H.  Major's  old  colleague  and  true  successor  which  can  be 
put  alongside  of  the  former's  '  Life  of  Henry  the  Navigator.'  An  exhaustive  and 
(for  the  English  reader)  final  study  of  early  Dutch  cartography  Mr.  Coote's  friends 
might  have  expected  to  see  from  his  pen,  if  he  had  ever  been  able  to  devote 
himself  to  research  work.  From  such  a  flight,  suspicious  and  repellant  to  the 
official  mind,  the  National  Library  was  careful  to  restrain  him ;  and,  in  consequence, 
one  must  be  content  with  saying  that  Mr.  Coote's  writings  are  very  inadequate  repre- 
sentations of  his  wide  learning,  even  if  they  give  a  fair  picture  of  his  painstaking 
and  minute  scholarship.  We  must  be  thankful  for  his  editions  of  the  'Harleian  ' 
and  other  Dieppese  mappemondes  of  1536-50  (' Bibliotheca  Lindesiana;'  'Collec- 
tions and  Notes,'  No.  IV. ;  '  Facsimiles  of  Three  Mappemondes,  1898 ') ;  of  various 
important  examples  of  seventeenth-century  Dutch  cartography  in  the  series  of 
•  Remarkable  Maps  *  (Parts  I.,  II.),  published  by  Frederick  Miiller,  of  Amsterdam ; 
of  the  much  disputed  'Voyage  of  Vespucci  to  India'  in  1505-6  (B.  F.  Stevens, 
1894) ;  of  Shakespeare's  '  New  Map,  with  the  Augmentation  of  the  Indies,'  referred 
to  in  Twelfth  Night  (Hakluyt  Soc,  vol.  Ixxii.,  1886).  We  must  also  not  forget  his 
co-operation  with  Mr.  Delmar  Morgan  in  a  joint  edition  of '  Early  Voyages  and 
Travels  in  Russia  and  Persia,'  by  Anthony  Jenkinson  and  others  (Hakluyt  Soc., 
1886) ;  or  the  great  assistance  he  rendered  to  the  late  Mr.  Major  in  so  many  of  his 
books.  His  life  of  Sebastian  Cabot  in  the  '  Dictionary  of  National  Biography  '  is 
able  and  scholarly ;  and  though  it  may  be  regretted  that  Mr.  Coote  sanctioned  the 
'  Bristol '  theory  of  Sebastian's  birthplace,  it  is  far  more  unfortunate  that  the  writer 
of  that  article  never  had  the  opportunity  to  deal  with  the  whole  Cabot  controversy 
in  a  set  treatise,  comparable  to  those  of  M.  Harrisse.     The  present  writer  well 
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remembers  how  keen  and  how  minute  an  interest  he  took  in  that  fascinating 
subject ;  few,  if  any,  were  better  acquainted  with  it  on  the  cartographical  side ;  and 
his  suggestions  were  of  great  service  in  the  preparation  of  the  volume  on  John  and 
Sebastian  Cabot  for  the  series  of '  Builders  of  Great  Britain/  Yet  how  small  are 
these  items  in  comparison  of  what  might  have  been  said  if  Mr.  Coote  had  enjoyed 
the  comparative  freedom  of  some  other  men  for  original  work. 


Obituary  of  the  Tear. 

The  following  in  a  list  of  the  Fellows  who  have  died  during  the  year  1898-1)9 
(May  30)— 

Sir  T.  Dyke  Acland  ;  W.  J.  Anderson  ;  David  Aitchison  ;  G.  H.  Andrews  ; 
General  R.  D.  Abdagh  ;  K.  E.  Bbodbibb  ;  William  Brown  ;  Major  Bbidgford  ; 
Ber.  T.  £.  Brown  ;  Captain  J.  F.  Browne  ;  Sir  Henry  Barkly  ;  E.  W.  Berry  man  ; 
B.  H.  Blades  ;  Sir  G.  Baden  Powell  ;  John  Babbow  ;  Charles  Bokney  ;  Baron 
John  Bentinck  ;  Sir  George  Bowen  ;  W.  Bickford  Smith  ;  Major  D'Abcy  Baker  ; 

D.  J.  Caddy  ;  Rev.  Tuppeb  Cabey  ;  C.  J.  Cassiani  ;  Don  Louis  Cabbanza  ;  Don 
Francisco  Coello  ;  John  E.  Chanleb  ;  Colonel  Alexander  Cook  ;  John  M.  Cook  ; 
W.  M.  Crocker  ;  W.  H.  Da  vies  ;  Major  G.  de  Winton  ;  T.  H.  Davis  ;  Robert  E. 
Da  vies  ;  Captain  F.  G.  Dundas  ;  General  Sir  W.  K.  Elles  ;  C  Washington  Eves  ; 
John  Fobsteb  ;  Sir  \V.  A.  Eraser  ;  Colonel  J.  B.  Findlay  ;  Sir  John  Fowler  ; 
Major-Gen.  G.  McB.  Farquharson  ;  Sir  Clare  Fobd  ;  J.  C.  W.  P.  Graham  ;  Sir 
George  Gbey  ;  General  W.  H.  Goodenodgh  ;  Sir  Douglas  Galton  ;  Dr.  C.  Herz  ; 
Charles  Harrison  ;  V.  W.  C.  Hamlyn  ;  Charles  Hoare  ;  Hon.  H.  G.  L.  Howard  ; 
W.  H.  Halliday;  W.  H.  H baton  ;  Wm.  Alfbed  Harrison  ;  B.  A.  Hankey  ; 
Chevalier  F.  Jeppe;  Wm.  Morris  James;  F.  P.  Keysell;  D.  M.  Kisch; 
David  Kay;  Captain  Kirkpa trick  ;  Commander  Keane;  Prof.  Kiepert;  H. 
N.  Lay;   Rev.  D.  Grenville   Lewis;    G.  R.  le  Pays;   Sir  C.   C.  Lees;   Sir 

E.  Lugard;  Earl  of  Lathom;  A.  F.  Low;  J.  C.  Leaver;  Don  Ramon 
Lista;  Thomas  Martin;  Colonel  E.  Molyneux  ;  H.  B.  Marshall;  Colonel 
W.  C.  F.  Molyneux;  Alfred  Morrison;  Arthur  Mills;  Captain  J.  P.  Mayo; 
Admiral  Thomas  Miller  ;  Captain  Philip  Montagu  ;  Wm.  Lord  Newton  ;  Duke 
of  Northumberland;  H.  M.  Ormebod;  Admiral  Pike;  Colonel  W.  Pinney  ; 
Sir  Henby  Peek;  Chevalier  Max.  Pboskowetz;  Hon.  R.  Pharazyn  ;  J.  H. 
Paul  ;  John  Pickering  ;  Sir  Lambert  Playfair  ;  W.  H.  Rinder  ;  Major  John- 
Ramsay  ;  E.  Rawson- Walker ;  C.  D.  Radcliffe;  Lieut.  W.  J.  L  Roe;  Baron 
de  Reuter  ;  Henry  Rose  ;  Duke  of  St.  Albans  ;  J.  L.  Clifford  Smith  ;  Osbkkt 
Salvin;  Henry  Smiles;  Captain  J.  R.B.Serjeant;  Don  S.  Salas;  G.  E.  T. 
Smith  son  ;  George  Sutherland;  Robert  Tait;  James  Wales;  Colontl  R.  G. 
Woodthorpe  ;  Right  Hon.  S.Walpole  ;  Lieut.-ColoDel  H.  L.  Wells  ;  0.  C.  Watkr- 
field  ;  J.  S.  Weub  ;  J.  H.  Watson  ;  George  Wedd  ;  Mr.  Justin  Winsor  ;  W. 

F.  Webb. 


CORRESPONDENCE. 

The  Canadian  Rockies. 


Since  my  paper  on  "  Exploration  in  the  Canadian  Rocky  Mountains  "  appeared 
in  the  April  number  of  the  Journal,  my  attention  has  been  drawn,  by  Dr.  George 
M.  Dawson,  head  of  the  Geological  Survey  of  Canada,  to  a  passage  in  my  paper  that 
certainly  needs  correction.  The  statement  is  as  follows :  "  Most  of  our  knowledge, 
therefore,  at  the  present  time,  of  that  part  of  the  mountains  which  lies  100  miles  to 
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the  north  or  to  the  south  of  the  railway  at  Laggan  is  either  knowledge  gained  in 
the  early  part  of  the  century  by  traders  in  the  employ  of  the  fur-trading  companies, 
or  from  Palliser's  *  Journals,1  or  Wilcox's  book  on  Mount  Assiniboine  and*  tb*  sur- 
rounding country."  ,    . 

Dr.  Dawson  baa  kindly  sent  me  a  report  of  the  Geological  Survey  of  Canada  firv 
1886,  in  it  can  be  found,  not  ooly  descriptions  of  a  great  deal  of  the  mountain  country 
south  of  Laggan,  but  also  a  large  reconnaissance  map  of  the  country,  geologically 
coloured  by  Dr.  Dawson,  as  far  south  as  the  South  Kootanie  pass. 

This  report  of  Dr.  Dawson's  contains  a  most  interesting  description  of  that  portion 
of  the  Rocky  mountains  extending  from  the  international  boundary  northward  to 
the  headwaters  of  the  Red  Deer  river ;  moreover,  it  includes  a  history  of  all  previous 
exploration,  and  no  less  than  nine  passes  across  the  great  divide  were  explored.  In 
1886  a  detailed  examination  of  the  Bow  river  pass  aod  vicinity  was  also  made  by 
Mr.  R.  G.  McConnell.  Dr.  Dawson  has  also  sent  me  the  preliminary  report  for  1898, 
in  which  Mr.  J.  McEvoy,  of  the  Canadian  Geological  Survey,  during  his  exploration 
last  summer  in  the  mountains  near  the  Yellow  Head  pass,  discovered  an  exception- 
ally grand  mountain  (Robson  peak),  near  the  headwaters  of  the  Fraser  river.  By 
trigonometric  measurements  he  finds  this  peak  to  be  13,500  feet  high.  It  is  there- 
fore the  highest  known  peak  of  the  Canadian  Rocky  mountains  that  has  been 
accurately  measured,  although  I  believe  that  Columbia  peak  at  the  headwaters  of 
the  Athabasca  will  prove  to  be  nearer  14,000  feet  when  its  height  is  properly 
determined.  And  this  statement  is  not  the  result  of  mere  guessing,  for  we  climbed 
peaks  11,900, 11,600, 11,400  feet  (height  measured  by  mercurial  barometer)  within 
a  few  miles  of  Mount  Columbia,  and  were,  therefore,  well  able  to  judge  its  height 
within  a  few  hundred  feet.  Moreover,  those  peaks  that  we  discovered  last  autumn, 
Mounts  Bryce,  Columbia,  and  Alberta,  are  grouped  round  glaciers  that  feed  three 
of  the  largest  rivers  in  Canada,  and  therefore  probably  constitute  the  culminating 
point  of  the  Canadian  Rocky  mountain  system. 

J.  Norman  Collie. 


Bhodesian  Art. 

Dr.  Henry  Schlichter's  most  interesting  paper  on  "Travels  and  Researches  in 
Rhodesia,"  which  appeared  in  the  April  Journal,  has  thrown  light  upon  some  of  my 
Sjuth-East  African  curios.  While  packing  for  my  homeward  voyage  last  year,  a 
friend  handed  to  me  a  carved  bamboo  snuff-box  about  2\  feet  long.  "  Here  you  are," 
he  said ;  "  take  that  home  and  show  your  friends  what  the  native  of  this  country  is 
able  to  do  in  his  raw  state.'*  He  is  a  merchant  who  believes  in  the  native.  The 
snuff-box  had  to  me  simply  the  ordinary  interest,  until  I  unpacked  my  curios  at  a 
missionary  exhibition  after  reading  Dr.  Schlichter's  paper ;  then  the  mystery  of  the 
carving  was  solved,  and  at  once  it  flashed  upon  me  that  the  native  who  carved  the 
bamboo  snuff-box  had  been  influenced  by  the  ancient  Semitic  people  who  three 
thousand  years  ago  colonized  South-East  Africa.  Evidently  he  had  copied  the  wall 
decorations  of  the  Mombo  ruins,  and  the  ornaments  on  the  terrace  of  the  ruins. 
Beautifully  and  correctly  carved  are  the  chess  patterns,  the  Zimbabye  pattern,  double 
herring-bone,  and  pointed  cone. 

Wm.  Copelaxd. 
Buttermere  Vicarage,  June  6,  1899. 
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Eleventfr    Ordinary    Meeting,   May  29,   1899. — Sir   Clements  Markham, 

k.c.b.,  President,  in  the  Chair. 

.'  '.Elections. — Alfred  Adam;  Henry  Coates  ;  Robert  Furrest ;   William  Coutts 
\jpyfe ;  Charles  Phillips  Sanders ;  Henry  Cathcart  A.  Young. 

The  Paper  read  was  : — 

"  Explorations  in  Patagonia  and  the  Eastern  Andes.1'  By  Dr.  Francisco  Moreno. 


Anniversary  Meeting,  June  5,  1899. — Sir  Clements  Markham,  k.c.b.,  f.r.s., 

President,  in  the  Chair. 

The  Secretary  read  the  Minutes  of  the  last  Anniversary  Meeting. 

Elections. —  W.  Freke  Evans;  WiUiam  Foster;  A.  J.  Grant;  Richard  N. 
Hall ;  Captain  Bernard  Ramsden  James ;  Lucien  Joseph  Jerome ;  Frank  Mills ; 
William  Duerdin  Perrott ;  P.  Lee  Phillips ;  Robert  de  Rustafjaell ;  H.  R.  Wall  is. 

The  Presentation  of  the  awards  for  the  year  then  took  place. 

The  President,  addressing  the  French  military  Attache^  said :  In  the  name  of 
the  Royal  Geographical  Society  we  have  to  thank  you  for  your  kindness  in  coming 
here  on  this  occasion,  to  receive  the  medals  of  your  compatriots,  who  are  unavoid- 
ably absent.  Captain  Binger  has  explored  the  bend  of  the  Niger  in  the  extensive 
region  hitherto  unknown,  or  only  partially  known.  He  has  devoted  to  that  work 
his  rare  gifts  of  intrepidity,  resolution,  perseverance,  and  his  great  scientific  attain- 
ments, and  the  result  has  been  a  work  which  will  be  the  authority  on  the  subject 
of  the  region  of  the  bend  of  the  Niger  hereafter. 

M.  Foureau  has  for  the  last  twelve  years  been  leading  expeditions  into  the 
wild  deseits  of  the  Sahara ;  he  also  has  devoted  great  energy  to  this  work,  which 
is  one  of  extraordinary  difficulty  and  hardship,  and  his  scientific  results  have  been 
most  valuable,  he  having  astronomically  fixed  a  great  number  of  points  in  a 
previously  unknown  region. 

Tour  two  illustrious  compatriots  have  thus,  by  their  great  geographical  achieve- 
ments, won  for  themselves  a  place  in  the  forefront  of  the  glorious  roll  of  African 
travellers.  I  cannot  help  saying  on  this  occasion  that,  whatever  may  have  been 
the  rivalries  between  our  two  countries,  the  geographers  of  Britain  and  France  have 
never  had  any  feeling  of  the  kind  since  the  days  of  Bourgainville ;  they  have  only 
felt  generous  emulation  in  furthering  the  common  work  of  geographical  science.  I 
think  I  should  mention  to  you  that  the  two  medals  are  given  by  Her  Majesty,  and 
that  the  Council  of  this  Society  is  entrusted  with  the  very  responsible  duty  of 
assigning  them ;  and  I  would  add,  also,  that  the  medals  are  exactly  of  the  same 
value— I  don't  mean  only  intrinsically,  but  as  regards  their  honorary  value.  I  now 
have  the  great  pleasure  of  placing  in  your  hands,  for  transmission  to  the  recipients, 
the  Founders'  Gold  Medal  for  Captain  Binger,  and  the  Patron's  Gold  Medal  for 
M.  Foureau. 

Colonel  Count  du  Pontavice  de  Heusset,  French  military  Attache :  In  the 
name  of  my  fellow-countrymen,  M.  Binger  and  M.  Foureau,  I  tender  grateful 
thanks  for  the  great  honour  bestowed  on  them  this  day  by  the  Boyal  Geographical 
Society,  and  for  the  gold  medals  which  I  have  received  for  them.  I  thank  the 
Royal  Geographical  Society,  not  in  their  name  only,  but  in   the  name  of  my 
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Government  and  of  my  country,  for  this  splendid  recognition  of  the  labours  of 
my  two  compatriots. 

I  believe  this  is  the  first  occasion  on  which  two  gold  medals  have  been  con- 
ferred on  Frenchmen  at  the  same  time,  and,  indeed,  I  understand  that  only  in  two 
previous  instances — that  of  Francis  Gamier  and  that  of  Mr.  £lisee  Reclus,  the 
celebrated  geographer — has  such  an  honour  been  conferred  at  all.  This  fact  invests 
the  present  gathering  with  a  special  pride  and  interest  for  all  Frenchmen. 
Captain  Binger,  who  now  holds  a  high  official  position  in  our  colonial  adminis- 
tration, had  ardently  desired  to  be  present  here  himself,  and  to  receive  the  medal 
conferred  upon  him  from  the  hands  of  your  distinguished  Chairman ;  but  his 
official  duties  prevent  him  from  leaving  Paris,  and  he  has  begged  me  to  express 
his  deep  regret  and  also  the  pride  and  satisfaction  he  feels  at  having  been  selected 
to  receive  this  honour — a  pride  and  satisfaction  which  are  increased  by  the  con- 
viction that  in  doing  him  honour  you  desire  to  honour  the  work  done  by  French 
explorers  generally  towards  the  civilization  of  the  continent  of  Africa. 

These  feelings,  believe  me,  are  shared  in  every  particular  by  Monsieur  Foureau. 
He  is  far  away,  still  labouring  hard,  and  no  doubt  preparing  fresh  scientific  results 
to  be  added  to  those  already  attained,  and  which  will,  I  trust,  give  further  proof 
that  the  men  you  have  chosen  to  honour  are  worthy  of  your  choice. 

Before  I  sit  down  I  should  like,  as  a  Frenchman  and  a  soldier,  to  express  my 
heartfelt  thanks  to  all  this  assembly  for  the  warm  and  friendly  reception  given  to 
the  successes  won  by  my  distinguished  fellow-countrymen.  I  shall  not  fail  to  let 
them  know  all  the  details  of  this  meetiDg,  and  the  memory  of  it  will  be  a  precious 
one  to  them.     Neither  will  it  be  forgotten  in  the  country  they  love  and  serve. 

This  honour  bestowed  on  two  sons  of  France,  as  a  reward  for  labour  which  has 
called,  not  only  for  scientific  knowledge,  but  frequently  for  great  personal  heroism, 
will  be  all  the  more  valued  because  it  is  given  in  a  year  full  of  special  feeling  to 
the  loyal  subjects  of  Queen  Victoria,  and,  let  me  add,  such  ceremonies,  such 
recognition  of  noble  endeavour,  as  these  at  which  we  assist  this  afternoon  must 
surely  draw  our  two  countries,  which  both  of  them  know  how  to  produce  and  how 
to  value  heroes,  into  closer  and  more  intimate  bounds  of  friendship  and  mutual 
appreciation. 

The  President  :  The  Murchison  Grant  has  been  awarded  to  Mr.  Albert  Armitage, 
of  the  Jackson-Harm s worth  expedition.  In  giving  the  reasons  for  this  award,  I 
cannot  do  better  than  quote  the  words  of  Mr.  Jackson  himself.  He  says,  "  To 
the  energy  and  industry  of  Mr.  Armitage  is  due  the  carefully  recorded  meteoro- 
logical, astronomical,  and  magnetic  observations,  extending  over  three  years.  To 
Mr.  Armstrong's  loyal  aid  I  wish  to  offer  my  testimony.  We  have  been  through 
rough  times  in  many  dangers  and  hardships  together,  and  I  know  the  good 
material  of  which  he  is  made.1'  It  is  particularly  agreeable  to  me  to  have  to 
present  this  award,  because  of  the  deep  interest  I  have  always  taken  in  the 
Worcester,  where  Mr.  Armitage  was  educated.  I  am  glad  to  say  we  have  here 
present  the  late  captain  of  the  Worcester,  Captain  Henderson  Smith,  and  the  present 
captain  of  the  Worcester,  Captain  Wilson  Barker,  and  I  believe  one  or  two  former 
cadets  of  the  Worcester^  and  after  his  own  family  I  am  sure  none  will  rejoice 
more  at  this  recognition  than  the  cadets  of  the  Worcester.  Many  of  them  will  wish 
to  emulate  the  deeds  of  their  old  schoolfellow. 

Mr.  Carnegie,  the  Gill  Memorial  has  been  awarded  to  you  for  your  very  remark- 
able journey  in  Western  Australia,  both  from  south  to  north,  and  again  from  north 
to  south ;  for  the  admirable  way  in  which  you  have  conducted  your  expedition  ; 
and  for  the  route  survey,  combined  with  astronomical  observations,  by  which  you 
laid  down  your  routes.     On  that  occasion  it  is  interesting  to  remark   that  you 
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actually  twice  crowed  the  route  of  three  of  our  Gold  Medallists,  Forrest,  Warbur- 
toD,  and  Giles.  I  now  have  great  pleasure  in  placing  in  your  hands  the  gold 
watch  which  you  have  selected  for  your  award. 

Captain  Sykes  has  received  the  Back  Grant  for  his  important  journeys  in  Persia, 
during  which  he  corrected  many  errors  in  the  former  maps  of  Persia,  and  acquired 
useful  geographical  information.  It  has  been  his  great  merit  to  study  the  ancient 
history  of  the  country,  following  in  the  footsteps  of  Sir  Henry  Yule,  and  he  has 
discussed  interesting  points  connected  with  the  geography  of  Marco  Polo  and  the 
earlier  Persian  geographers. 

Hon.  David  Carnegie  :  I  don't  know  that  this  meeting  calls  for  any  long  speeches. 
It  only  remains  for  me  to  apologize  for  the  slight  service  I  have  been  able  to  do.  I 
am  sorry  I  have  not  been  able  to  bring  back  more  results,  but  that  is  more  the  fault 
of  the  country  than  of  me.  I  assure  you  that  when  I  was  in  the  middle  of  Austra- 
lia, the  last  thing  I  thought  of  was  that  I  should  find  myself  standing  here  with  a 
high  collar  on  to  return  thanks,  and  I  feel  very  much  gratified  to  find  my  services 
acknowledged,  and  my  present  ambition  is  to  find  myself  standing  here  again  at 
some  future  occasion. 

The  President  then  delivered  his  Annual  Address  (see  p.  1),  after  which  he 
said :  We  have  been  requested  by  our  sister  Society  in  New  York  to  offer  the 
facilities  of  our  anniversary  meeting  to  His  Excellency  the  American  Ambassador, 
for  the  purpose  of  presenting  the  medal  of  the  Geographical  Society  of  New  York 
to  our  respected  colleague  Sir  John  Murray.  It  is  with  very  great  pleasure  that 
we  have  acceded  to  this  request,  for  our  intercourse  with  the  American  Geographi- 
cal Society  has  always  been  most  friendly.  I  am  proud  to  say  that  its  venerable 
President  has  been  my  friend  for  upwards  of  a  quarter  of  a  century.  I  will  now 
ask  His  Excellency  to  present  the  medal. 

His  Excellency  the  American  Ambassador,  Mr.  Choate  :  I  ought  to  apologize 
for  having  come  here  late  to  perform  this  pleasing  duty,  as  it  should  have  been 
done  at  the  presentation  of  the  other  medals  by  your  own  Society,  but  when  I  tell 
you  that  I  bad  a  previous  engagement  to  be  present  at  the  gathering  of  the  Master 
and  Brethren  of  the  Trinity  House — at  which  the  Prince  of  Wales  was  present 
as  the  Elder  Brother  of  the  House — I  am  sure  you  will  excuse  my  temporary 
absence.  His  Boyal  Highness  was  graciously  pleased,  when  I  told  him  of  the  plea- 
sant duty  I  had  to  do  here  this  afternoon,  to  wish  me  God-speed  and  bid  me  take 
French  leave. 

I  appear  here  as  the  representative  of  the  American  Geographical  Society  of 
New  York,  and  with  the  concurrence,  I  may  say,  of  the  Secretary  of  State  of  the 
United  States,  who  expressed,  on  behalf  of  the  Government  of  that  country,  full 
sympathy  with  the  objects  which  the  New  York  Society  had  in  view.  I  appear 
here  as  the  bearer  of  its  Gold  Medal  to  present  to  one  of  your  most  distinguished 
scientific  men.  The  American  Society  is  one  of  those  associations  for  similar  pur- 
poses as  your  own,  formed  many  years  ago  in  emulation  of  the  noble  example  which 
this  Society  has  set  to  the  world.  Undoubtedly  it  has  achieved  great  successes  on  its 
own  part ;  it  has  been  the  patron  of  many  illustrious  expeditions  which  have  ex- 
tended the  world's  geographical  knowledge,  and  it  has  acted  no  small  part  in  ad- 
vancing the  fcience  of  geography,  to  which  you  are  all  so  ardently  devoted ;  and  as 
the  spirit  of  science  knows  no  geographical  boundaries,  it  is  in  entire  sympathy 
with  efforts  in  the  same  direction  the  world  around,  and  so,  in  assigning  its  really 
beautiful  Gold  Medal,  the  American  Society  has  not  confined  itself  to  the 
'citizens  of  its  own  country,  but  has  looked  the  world  over  for  the  worthiest  to 
be  its  recipient  It  is  not  for  me  to  state  in  this  presence  what  Sir  John  Murray 
lias  done  to  entitle  him  to  such  recognition  on  the  part  of  our  distant  Society ;  you 
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know  far  better  than  I  do  the  great  works  which  he  has  accomplished.  I  think  it 
is  all  summed  up  on  the  front  of  this  medal,  and  in  lieu  of  a  longer  speech  jou  will 
perhaps  allow  me  to  state  what  appears  on  its  face — 

"THE  CULLUM  GEOGRAPHICAL  MEDAL,  AWABDED  TO  8IB  JOHN  MURRAY, 
K.C.B.,  NATURALIST,  DEEP-SEA  EXPLORER,  OCEANOGRAPHER,  EDITOR 
'CHALLENGER   REPORTS.'      1899." 

And  on  the  reverse— 

"THE   AMERICAN  GEOGRAPHICAL   SOCIETY,  NEW    YORK," 

with  a  relief  of  the  ideal  explorer,  an  ideal  scientist,  standiug  in  the  bow  of  his  boat 
as  it  approaches  what  seems  to  me  to  be  the  antarctic  continent,  shading  his  eyes 
from  the  glare  of  the  polar  sun,  as  he  looks  forward  in  search  of  his  hoped-for  dis- 
covery. Now,  that  tells  the  whole  story.  If  I  were  to  have  prepared  an  annual 
address,  1  could  not  have  stated  it  more  succinctly  or  more  fully.  It  gives  me  the 
greatest  pleasure,  on  the  part  of  the  American  Society  and  the  people  of  America, 
to  be  here  to-day  to  make  this  presentation.  I  am  sure  that  science,  together  with 
art  and  literature,  form  enduring  links  which  will  perpetuate  the  friendship  that 
now  exists  between  the  two  countries.  For  if  the  brains  of  two  nations  are  always 
working  together,  how  can  their  hearts  be  far  apart  ?  And  so,  Mr.  President,  by 
your  leave,  I  deliver  and  present  this  medal  to  Sir  John  Murray,  wishing  him,  on 
the  part  of  the  Society  who  gives  it  and  the  country  I  represent,  long  life  and  still 
more  distinction  than  he  has  already  achieved.  He  is  equally  at  home  on  the  floor 
of  the  ocean  as  upon  dry  land,  and  it  is  to  zeal  and  enthusiasm,  and  perseverance, 
snch  as  he  has  always  exhibited  in  the  cause  of  science,  that  its  future  victories 
will  be  doe,  and  the  arctic  and  antarctic  regions  alike  will  give  up  their  secrets,  and 
science  will  have  mastered  the  whole  world. 

Sir  John  Murray  :  It  is  my  first  duty  to  thank  the  President,  the  Council, 
and  the  Fellows  of  the  American  Geographical  Society  for  the  high  honour  they 
have  conferred  upon  me  in  awarding  me  this  Cullum  Gold  Medal  of  the  Society. 
In  the  next  place,  I  think  it  is  my  duty  to  thank  his  Excellency  the  Ambassador 
of  the  United  States  for  the  flattering  terms  in  which  he  has  referred  to  me  per- 
sonally, and  for  the  grace  with  which  he  has  spoken  of  scientific  men  gene- 
rally. I  am  informed,  and  I  believe  correctly,  that  this  medal  has  twice  been 
conferred  before  this,  once  on  a  distinguished  countryman  of  your  own,  Lieut. 
Peary,  and  upon  Dr.  Nansen.  Both  these  gentlemen  are  friends  of  my  own,  and 
they  have  made  noble  journeys  in  the  cause  of  science  and  of  geographical  work 
under  conditions  of  great  hardship,  and  they  have  been  successful.  I  can  lay 
claim  to  having  done  nothing  that  can  in  any  way  be  compared  with  their  endur- 
ance and  their  resource  under  great  troubles  and  difficulties ;  but  I  feel  there  is  a 
certain  satisfaction — I  feel  this  myself,  and  I  believe  it  is  shared  by  other  scientific 
men,  that  the  American  Geographical  Society  also  appreciates  long-continued 
and  combined  effort  in  the  cause  of  the  acquisition  of  knowledge  concerning  the 
surface  of  the  planet  on  which  we  live ;  for  I  regard  this  award,  not  so  much  as 
for  any  personal  merit  that  belongs  to  myself,  but  as  a  recognition  of  the  valuable 
work  that  has  been  performed  by  the  great  expedition  with  which  my  name  is 
now  so  often  associated,  and  therefore  the  honour  is  shared  by  all  my  colleagues, 
naval,  literary,  and  scientific.  I  would  mention  that  among  the  most  distinguished 
contributors  to  the  great  report  of  the  Challenger,  no  less  than  three  of  the  large 
volumes  have  been  prepared  by  your  own  countrymen — Prof.  Alexander  Agassis ; 
Prof.  Lyman,  of  Harvard  ;  and  Prof.  Brooks,  of  Johns  Hopkins  University. 
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One  of  our  poets  says — 

"  Lands  intersected  by  a  narrow  firth  abhor  each  other, 
Mountains  interposed  make  enemies  of  nations,  who  had  else, 
Like  kindred  drops,  been  mingled  into  one." 

On  some  portions  of  the  Earth's  surface  this  may  still  be  true,  but  many  of  the 
civilized  nations  are  fast  outgrowing  that  state  of  things.  To  all  those  who  watch 
the  wheels  of  Nature's  mazy  plan,  and  learn  the  future  by  the  past  of  man,  it  must 
appear  evident  that  humanity  is  slowly  rising  to  a  higher  intellectual  plane ;  not 
only  the  narrow  firth,  but  the  great  ocean  itself  has  become  a  theatre  where 
scientific  men  meet,  where  all  are  willing  to  help  each  other  and  to  combine  in 
order  to  increase  natural  knowledge ;  not  alone  on  the  ocean,  but  geologists  and 
other  scientific  men  unite  in  mountain  ranges  to  study  their  origin.  In  these  and 
a  hundred  other  ways  there  is  being  woven  between  the  nations  gossamer  threads 
of  thought  and  endeavour,  which  may  ultimately  prove  so  strong  that  not  all  the 
engines  of  modern  warfare  shall  be  able  to  break  them.  At  all  events,  the  feeling 
of  sympathy,  especially  among  all  scientific  men  in  all  parts  of  the  world,  is 
certainly  combining  to  indicate  the  lines  along  which  these  diplomatic  cables 
may  be  laid,  by  which  it  is  hoped  to  bind  nations  into  something  like  a  peaceful 
brotherhood.  Allow  me  to  ask  you  to  convey  to  the  Council  of  the  American 
Geographical  Society  my  own  expression  of  high  appreciation  of  this  honour,  and 
also  the  appreciation  of  all  my  colleagues,  and  I  hope  I  may  say  of  all  British 
scientific  men.  This  seems  to  be  the  silken  thread  of  sympathy  stretched  between 
two  great  and  kindred  nations. 

The  visitors  then  withdrew,  and  the  President  having  appointed  Captain 
Henderson  Smith  and  Captain  Stifle  scrutineers,  the  election  of  the  Council  for 
the  ensuing  year  was  proceeded  with. 

The  Hon.  Secretary,  Major  Darwin,  read  the  report  of  the  Council  for  the  past 
year ;  this  will  be  published  in  the  Tear-Book  for  1900. 

The  President  then  announced  that  the  Council,  as  proposed,  had  been  elected. 
The  list  is  as  follows,  the  names  of  new  members,  or  those  who  change  office, 
being  printed  in  italics : — 

President: — Sir  Clements  Markham,  k.c.b.,  f.r.s.,  f.s.a.  Vice-Presidents: 
Hon.  G.  C.  Brodrick ;  Right  Hon.  Sir  George  D.  Taubman  Goldie,  k.c.m.g.  ;  Colonel 
Sir  Thomas  Hunger/ord  Holdich,  k.e.,  e.c.i  e.,  o.b.  ;  Admiral  Sir  F.  Leopold 
McCliotock,  k.c.b. ,  d.c.l.,  f.r.8.  ;  Admiral  Sir  W.  J.  L.  Wharton,  k.c.b.,  f.b.s.  ; 
General  Sir  Chas.  W.  Wilson,  b.e.,  k.c.b.,  k.c.m.g.  Treasurer :  Edward  L.  Somers 
Cocks.  Trustees :  Bight  Hon.  Sir  John  Lubbock,  Bart.,  f.b.s.,  m.p.  ;  Sir  Cuthbert 
E.  Peek,  Bart.,  f.b.a.s.,  f.s.a.  Hon.  Secretaries :  Major  Leonard  Darwin,  r.e.  ; 
James  F.  Hughes.  Foreign  Secretary :  Sir  John  Kirk,  k.c.b.,  g.c.m.g.,  f.ba 
Councillors :  Sir  H.  E.  G.  BvXwer,  g.c.m.g.  ;  W.  T.  Blanford,  ll.d.,  f.r.s.  ;  Colonel 
George  Earl  Church  ;  Clinton  T.  Dent ;  Major- General  Sir  Francis  W.  de  Winton, 
B.A.,  G.C.M.G.,  c.b.  ;  Colonel  Sir  W.  Everett,  k.cm.g.  ;  Major  S.  C.  N.  Grant,  B.E. 
Admiral  SirB.  Vesey  Hamilton,  g.c.b.  ;  Admiral  Sir  Anthony  H.  Hoskins,  g.c.b. 
Colonel  Augustus  le  Messurier,  b.e.,  c.i.e.  ;  Right  Hon.  Lord  Loch,  g.c.b.,  g.c.m.g. 
George  8.  Mackenzie,  c.b.  ;  General  Sir  H.  W.  Norman,  g.c.b.,  g.c.m.g.  ;  Duke  of 
Northumberland,  k.g.  ;  Sir  George  S.  Robertsou,  k.c.s.i.  ;  Howard  Saunders,  f.z.s.  ; 
Frederick  Courtney  Selous ;  Herbert  Warington  Smyth ;  Lord  Stanmore,  g.c.m.g.; 
Colonel  Sir  Henry  R.  Thuillier,  r.e.,  k.c.i.e.  ;   Colonel  Charles  Moore  Watson, 

R.E.,  C.M.G. 
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THE  ANNIVERSARY  DINNER. 

In  the  evening  the  anniversary  dinner  took  place  in  the  Whitehall  Rooms.  The 
President,  Sir  Clements  R.  Markbara,  k.c.b.,  occupied  the  chair.  There  were  260 
present,  including  the  following  distinguished  guests :  the  American  Ambassador, 
the  Belgian  Minister,  the  Argentine  Minister,  the  Chilian  Minister,  the  Bolivian 
Minister,  the  Earl  of  Cam  per  down,  the  Earl  of  Lichfield,  Colonel  Count  Du  Pontavice 
de  Heussey,  Lord  Justice  Vaughan  Williams,  Field-Marshal  Sir  Donald  Stewart, 
General  Sir  George  White,  Admiral  S.  C.  Holland,  Lord  Bangor,  Admiral  Sir  R. 
Tracey,  Captain  Egerton,  b.n.,  cb.,  Colonel  L.  W.  Longstaff,  Sir  H.  E.  L.  Bulwer, 
Sir  Charles  Hall,  Sir  J.  Savory,  M.  A.  Bertrand,  Sir  G.  Fitzgerald,  Sir  W.  B.  Rich- 
mond,  Dr.  F.  P.  Moreno,  Mr.  G.  E.  Buckle,  Sir  John  Durstan,  Mr.  W.  E.  Smith 
(Chief  Constructor),  Abbe  Rlnard,  M.  Arctowski. 

The  President  proposed  the  toasts  of  "  The  Queen,"  "  The  Prince  of  Wales  and 
Duke  of  York,  Vice-Patron  and  Hon.  President,"  and  "  The  Navy  and  Army  and 
Auxiliary  Forces."  He  coupled  the  latter  with  the  names  of  Admiral  Sir  R.  E. 
Tracy,  Field-Marshal  Sir  Donald  Stewart,  and  <  'olonel  L.  W.  Longstaff.  In  asking 
Colonel  Longstaff  to  respond  for  the  Auxiliary  Forces,  the  President  said  that  he 
would  ever  be  remembered  in  that  Society  and  by  all  geographers  for  the  muni6cent 
gift  by  which  he  altered  their  struggling  attempt  to  organize  an  antarctic  expedi- 
tion into  a  national  undertaking. 

The  Prebidbnt,  in  proposing  "  Our  Medallists,"  said  that  it  had  been  the  duty 
of  the  Council  this  year  to  award  the  two  medals  to  two  Frenchmen — Captain  Binger 
and  M.  Foureau.  As  geographers  the  explorers  of  the  two  nations  had  only  known 
friendly  emulation.  He  felt  that  Field-Marshal  Sir  Donald  Stewart  hit  the  right 
nail  on  the  head  when  he  mentioned  the  name  of  Major  Marchand.  We  felt  the 
greatest  admiration  for  the  very  remarkable  journey  that  Marchand  had  made.  It  had 
scarcely,  if  ever,  been  equalled,  and  he  would,  in  the  name  of  that  Society,  request 
his  friend  the  Count  du  Pontavice  to  convey  to  Major  Marchand  their  warm,  their 
hearty  congratulations  and  expressions  of  admiration.  In  the  unavoidable  absence 
of  Captain  Binger  and  of  M.  Foureau,  he  coupled  the  name  of  Count  du  Pontavice 
de  Heussey  with  the  toast. 

Count  du  Pontavice  de  Heussey  said  in  reply :  Let  me  thank  you,  in  the  first 
place,  for  the  great  honour  you  have  done  me  in  asking  me  to  respond  to  the  toast 
we  have  just  heard  so  ^eloquently  proposed,  and  let  me  express  my  gratitude  for 
the  enthusiastic  manner  in  which  the  names  of  your  medallists  MM.  Binger 
and  Foureau  have  been  received.  I  must  confess  that  I  feel  a  certain  timidity 
in  addressing  you  to-night,  for  I  know  and  feel  that  you  would  have  been  glad  to 
see  one  at  least  of  the  gentlemen  you  have  so  greatly  honoured  rise  in  his  place  at 
this  table  to  make  his  own  acknowledgment  of  the  distinction  they  both  so  greatly 
value.  But  I  will  do  my  duty,  a  very  pleasant  duty,  to  the  best  of  my  ability, 
and  must  ask  your  indulgence  if  I  fail  to  express  my  countrymen's  gratitude  as 
it  should  be  expressed. 

Captain  Binger  has  charged  me  to  tell  you  how  deeply  he  regrets  that  the 
duties  of  his  office  utterly  forbids  his  travelling  to  London,  and  to  add  that  his 
immense  pride  and  satisfaction  at  the  honour  you  have  done  him  are  materially 
increased  by  his  conviction  that  in  his  person,  and  that  of  M.  Foureau,  you 
desire  to  recognize  the  services  done  by  the  whole  body  of  French  explorers  to  the 
cause  of  civilization  in  the  continent  of  Africa.  You  may  be  sure,  gentlemen,  that 
M.  Foureau — who  has  spent  so  many  years  of  patient  labour,  not  in  exploration 
only,  but  in  accumulating  valuable  geodetic  observations  in  the  regions  of  the 
Great  Sahara — shares  Captain  Dinger's  feeling  on  this  point.    In  his  case,  doubtless, 


108    MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY,  SESSION  1898-W. 

present  words  will  be  replaced  by  future  maps,  and  his  thanks  will  ultimately, 
when  his  long  journey  comes  to  an  end,  take  the  shape  of  further  proof  that  he  is 
a  worthy  recipient  of  your  Patron's  Medal. 

I  think  I  may  venture  to  offer  my  own  congratulations,  and  those  of  the  two 
fellow-countrymen  I  am  so  proud  to  represent  to-night,  to  the  gentlemen  who  have 
been  honoured  in  their  company  by  your  Society.  All  of  these  gentlemen  are 
worthy  labourers  in  the  great  field  of  research,  and  richly  deserve  the  distinction 
bestowed  upon  them.  And  I  would  add  a  special  word  of  felicitation  to  the 
distinguished  Englishman  who  has  this  day  received  from  the  hands  of  the 
American  Ambassador  the  medal  awarded  him  by  the  American  Geographical 
Society.  I  am  convinced  Sir  John  Murray  values  his  well-merited  honour  a 
thousandfold,  coming  as  it  does  through  the  hands  of  his  Excellency  the  Ambas- 
sador of  the  United  States,  and  for  my  part,  I  feel  a  special  pride  and  satisfaction 
in  being  present  on  this  auspicious  occasion,  for  I  feel  no  doubt  that  his  Excellency 
remembers  that,  though  we  Frenchmen  are  not  so  closely  bound  to  America  by 
ties  of  common  blood  as  are  the  Englishmen  I  see  round  this  hospitable  board,  yet 
certain  fair  states  of  the  union  were  once  French  provinces,  and  the  descendants 
of  those  old  French  settlers  are  now  the  loyal,  the  contented,  the  devoted  citizens 
of  the  great  American  Republic  which  he  so  worthily  represents. 

Another  name  has  fallen  from  the  lips  of  your  distinguished  President,  and  has 
been  coupled  by  him  with  those  of  heroes  whose  efforts  to  solve  the  riddles  hidden 
in  the  depths  of  unknown  countries  have  already  made  them  famous.  Commandant 
Marchand  will  treasure  as  a  special  honour,  among  the  many  showered  on  him,  the 
greeting  just  sent  him  in  the  name  of  science.  I  believe  I  may  assert  that  he 
brings  back  from  his  long  and  weary  journey  certain  scientific  facts  and  discoveries 
which  will  attract  the  curious  and  the  wise,  and  go  some  way  towards  clearing 
up  some  of  the  problems  left  unsolved  by  that  line  of  illustrious  predecessors  in 
African  exploration  among  whom  wc  number  Barth,  Livingstone,  Baker,  Speke, 
Stanley,  Cameron,  Sir  George  Goldie,  and  many  others  less  known,  perhaps,  but 
not  less  brave  and  untiring. 

The  mention  of  the  brave  French  soldier's  name  will,  I  feel  sure,  have  given 
pleasure  to  the  brave  English  soldiers  now  sitting  round  your  table,  and  specially 
those  who  were  in  the  memorable  Sudan  campaign — to  Colonel  Macdonold,  who 
has  just  come  back  from  the  very  country  through  which  Marchand  travelled; 
and  Lieut.  Vandeleur,  who  clasped  his  hand  under  the  African  sky,  and,  I  doubt 
not,  feels  for  him  that  friendly  appreciation  and  admiration  which  bravery  and 
patience  rouse  in  the  heart  of  every  brave  man,  whether  friend  or  foe. 

Your  President  has  drawn  an  eloquent  picture  of  the  efforts  made  by  English- 
men, at  the  risk  of  their  own  lives,  to  succour  French  savants  and  explorers  lost  in 
distant  and  perilous  undertakings  in  far  countries,  and  he  has  not  failed  to  tell  us, 
too,  how  Frenchmen  have  gallantly  striven  to  carry  help  to  English  expeditions  in 
like  dangerous  cases. 

As  he  spoke,  a  figure  rose  up  before  me,  the  figure,  gentle,  kind,  though  com- 
manding, of  a  woman — a  face  that  is  graven  on  the  hearts  of  millions  of  faithful 
and  loyal  subjects.  And  I  remembered  (let  us  all  remember  it  always)  that  this 
great  Queen  of  yours  loves  France,  her  old  friend  and  ally ;  that  under  her  rule 
Frenchmen  and  Englishmen  have  fought  and  died  side  by  side  in  Europe  as  well  as 
in  more  distant  countries.  I  felt,  when  once  more  your  President's  story  of  the 
self-sacrifice  of  Englishmen  for  Frenchmen,  and  French  for  Englishmen,  made  your 
hearts  glow  and  your  eyes  shine,  that  the  two  nations,  whatever  newspapers  may 
say,  are  born  to  understand  each  other.  Let  each  one  of  us  do  our  part,  so  that  no 
foolish  quarrel  of  petty  jealousy  shall  disturb  our  friendship ;  let  us  take  example 
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by  the  lives  of  Doble  endeavour  to  which  this  great  Society  does  honour  this  night. 
Let  us  spend  our  courage,  our  strength,  our  best  endeavour  in  a  united  effort  to 
widen  the  mighty  circle  of  civilization,  to  build  up  the  walls  of  science,  to  wage 
undying  war  against  ignorance  and  barbarism. 

Major  Darwin  proposed  "  The  Sister  Societies,"  which  was  responded  to  by 
Mr.  T.  G.  Roopkr.  Sir  George  Goldie  gave  the  toast  of  "  The  Guests/'  which  was 
responded  to  by  the  American  Ambassador ;  and  in  conclusion  Sir  John  Murray 
proposed  the  toast  of  u  The  President." 


Rev.  =  Review,  Revue,  Revista. 
S.  =  Society,  Sooie'te',  Selskab. 
Sitib.  =  Sitiungsberioht. 
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Additions  to  ike  Library. 
By  HUGH  ROBERT  MILL,  D.So.,  Librarian,  R.G.S. 

Tbb  following  abbreviations  of  nouns  and  the  adjectives  derived  from  I  hem  are 
employed  to  indicate  the  source  of  artioles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full  :— 

A.  ss  Academy,  Academic,  Akademie.         .   Mag.  =  Magazine. 
Ana.  s  Annals,  Annales,  Annalen.  P.  =  Proceedings. 

B.  ss  Bulletin,  Bollettino,  Boletim.  I    R.  =  Royal. 
Oom.  ss  Commerce,  Commercial. 
a  Rd.  =  Oomptee  Rendu*. 
ESrdk.  ss  Krdkunde. 

G.  ss  Geography,  Geographic,  Geograna,    i    T.  =  Transactions. 
Get.  s=  Geeellschaft.  V.  =  Yerein. 

L  ss  Institute,  Institution.  Verh.  =  Verhandlungen. 

Is.  ss  lzvestiya,  W.  =  Wissenschaft,  and  compounds. 

J.  ss  Journal.  Z.  =  Zeitsohrift. 

M.  ss  Mitteilungen.  Zap.  =  Zapiaki. 

On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  oover  in  inches  to  the 
nearest  half-inch.    The  size  of  the  Journal  is  10  x  6J. 

A  selection  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  "  Journal." 

• 

EUROPE. 

Alpine  Hints.  Ball. 

Hints  and  Notes  practical  and   Scientific   for  Travellers  in  the  Alps,  being  a 

Revision  of  the  General  Introduction  to  the  '  Alpine  Guide.'     By  the  late  John 

Ball,  F.R.8.,  &e.     A  Now  Edition  prepared  on  behalf  of  the  Alpine  Club  by  W.  A. 

B.  Coolidge.     London:  Longmans  &  Co.,  1899.     Size  7$  x  5,  pp.  clxiv.     Price  'Ss. 

neL     Two  copies,  one  presented  by  the  Publishers,  the  other  by  the  Alpine  Club. 

Many  of  the  articles  have  been  altered,  and  some  practically  re-written,  a  few  new 
articles  are  added,  and  one  old  one  omitted,  so  that  this  edition  is  practically  a  new 
work.  The  book  is  divided  into  three  parts — Practical  hints  to  travellers  in  the  Alps ; 
Scientific  notes  on  geology,  natural  hi&tory,  and  photography ;  and  Appendices,  con- 
sisting of  an  Alpine  Bibliography  and  a  Glossary  of  Alpine  terms. 

Alps.  B.S.  Neuchateloise  G.  11  (1899):  5-26.  Schardt. 

Les  Prealpes  Romandes  (Zone  du  Stockhorn-Chablais)— Un  problome  do  ge'ologie 
alpine.     Par  Hans  Schardt.     With  profiles. 

Alps.  Tyndall. 

Hour 8  of  Exercise  in  the   Alps.     By  John  Tyndall,  i.l.d.,  f.r.s.     New  Edition. 

London:  Longmans  &  Co.,  1899.      Size   8  X  5$:  pp.  xii.  and  482.     Illustrations. 

Price  6s.  Qd.  net.     Presented  by  the  Publishers. 
This  edition  has  been  supplied  with  an  index,  but,  except  for  some  verbal  changes 
indicated  by  the  author  does  not  differ  from  the  provious  edition. 

Alps—Eastern.  Mem.  S.G.  Italiana  8  (1898) :  338-415.  MarineUi. 

Studi  orografici  nelle  Alpi  orientali  del  socio  prof.  Olinto  Mariuelli.     With  Illus- 
trations. 
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Austria— Geographical  Progress.   M.G.  Ges.  Wien  41  (1898) :  1-318.  

Die  Pflege  der  Erdkunde  in  Oesterreich  1848-1898.  Festschrift  der  k.  k.  Geo- 
graph  isch  en  Gesellschaft. 

On  the  work  done  by  various  organizations  in  Austria  during  the  last  half-century. 

Austria— Gmunden  Lake.      Petermanns  M.  45  (1899) :  41-42.  Biohter. 

Stehende  Seespiegelschwankungen  (Seichen)  auf  dem  Traunsee.  Yon  Prof.  Dr. 
E.  Bichter. 

This  subject  is  referred  to  in  the  Journal  for  June,  vol.  xiii.  p.  656. 

Austria— Meteorology.  

Jahrbiioher  der  k.  k.  Central-Anstalt  fur  Meteorologie  uud  Erdmagnetismus. 
Jahrgang  1894,  Neuc  Folge  xxxi.  Band.  (Pp.  xxvi.  and  192) ;  Jahrgang  1897. 
Neue  Folge  xxxiv.  Band,  I.  Theil.     Wien,  1898.    Size  12  x  9£,  pp.  144  and  40. 

Austria-Hungary— Dalmatia.    AbrtgtB.S.  Hongroise  G.  26  (1898):  17-42.         Havass. 

Dalmatien  in  seinen  Beziehungen  zu  Ungarn  mit  Buoksicht  auf  Fiume.  Von  Dr. 
Budolf  Havaas. 

Compares  the  condition  of  Dalmatia  now  and  twelve  years  ago,  and  suggests  that 
the  renewal  of  the  ancient  Hungarian  rights  over  Dalmatia  would  tend  to  the  rapid 
progress  of  that  country. 

Bulgaria.  Mem.  S.  Speleologie  3  (No.  15)  (1898) :  1-46.  Scorpil. 

Sources  et  Pertes  des  Eaux  en  Bulgarie.  Par  MM.  H.  et  K.  Scorpil.  With  Maps 
and  Illustration*. 

Central  Europe— Earthquakes.  Gunther. 

Jahresb.  G.  Ges.  Muncheih  1896  u.  1897  (1898):  76-88. 

Das  bayerisch-bohmische  Erdbeben  vom  Jahre  1329.    Yon  Prof.  Dr.  S.  Gunther. 

Denmark.  

Observations  me*teorologique8-nautiques,  1898,  publiees  par  l'lnstitut  Meteoro- 
logique  de  Danemark.     Kj0benhavn,  1899.    Size  12}  x  9}.    Maps. 

Europe— Historical.  T.  Liverpool  G.S.  (1898) :  44-63.  Kevins. 

Geographical  Picture  of  Mediaeval  Europe  during  the  Thirteenth  Century.  By  J. 
Birkbeck  Nevins,  m.d. 

Europe— Military  Geography.  Barre. 

La  Ge'ographie  Militaire  et  les  nouvelles  me*thodes  geographiques.  Introduction 
a  l'Etude  de  FEurope  Centrale.  Par  O.  Barre'.  Paris :  Berger-Levrault  &  Cie,  1899. 
Size  10  x  6},  pp.  80.     Maps  and  Plate.     Presented  by  the  Publishers. 

This  treats  of  the  geomorphologioal  basis  of  all  geography,  but  with  special  regard 
to  military  applications. 

France— Statistics.  

StatUtique  Generate  de  la  France.  Tome  xxiv.  Statistique  Annuelle  (Annee 
1894).  Paris,  1897.  Size  11  x  7},  pp.  x.  and  250.  Presented  by  the  French 
Minister  of  Commerce,  Industry,  etc. 

Germany.  P  J.  Civil  Engineers  135  (1899) :  224-257.     Fransius  and  Thierry. 

Biver  Regulation  Works,  and  Harbour  and  Canal  Construction  in  Germany.    By 
Ludwig  Franzius  and  George  Henry  de  Thierry.     With  Plates. 
This  paper  describes  the  harbour  works  of  Bremen  and  Bremerhafen,  the  regulation 
of  the  lower  course  of  the  Weser,  the  ports  of  Hamburg  and  Stettin,  the  North  Sea- 
Baltic  canal,  the  ship-canal  between  Dortmund  and  the  Ems,  the  Elbe-Trave  canal, 
and  the  improvement  works  on  the  Oder  and  Vistula. 

Germany.  Globus  75  (1899) :  265-268.  Halbfass. 

Das  Steinhuder  Meer.    Yon  Dr.  Halbfass. 

A  small  lake  in  North  Germany,  in  52°  30'  N.  and  27°  E.,  about  5  miles  long,  and 
only  10  feet  in  maximum  depth. 

Germany.  Globus  75  (1899) :  194-195.  Halbfass. 

Der  Seeburger  See  bei  Gottingen.    Von  Dr.  Halbfass. 

Germany.  Hiessen. 

Brown  Coal  Mining  in  the  Bhineland.  Foreign  Office,  Miscellaneous,  No.  497. 
1899.    Size  10  x  6),  pp.  10.    Price  Id. 

Germany.  J.S.  Arts  47  (1899) :  443-459.  Botenraad. 

The  Commercial  Development  of  Germany.    By  C.  Bozenraad. 
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Germany — Geology.  

Natunc.  Woehenschri/t  13(1898):  565,  613;  14(1899):  33,57. 

Die  allgemeine  Versammlung  der  Deutsohen  geologischen  Gesellschaft  zu  Berlin 
▼urn  26-28.    September,  1898.     Excursionen.    Map  and  Diagram*. 

Notes  on  geological  excursions  in  North  Germany. 
Germany — HUtoricaL  Petermanns  M.  45  (1899) :  57-66.  Gradmann. 

Der  obergermanisch-ratiscbe  Limes  und  das  fr'ankische  Nadelholzgebiet.  Yon  Dr. 
Robert  Gradmann.     With  Map. 

On  the  Roman  boundary  against  the  free  German  tribes  from  the  Main  at  Milten- 
berg  southward  and  eastward  to  the  Danube  above  Regensburg.  To  the  east  or  north 
of  this  line  a  very  large  proportion  of  the  place-names  refer  to  pine-trees,  while  scarcely 
any  names  derived  from  coniferous  woods  occur  to  the  west  or  south. 

Germany— Oder.  G.Z.  5(1899):   19-47,84-94.  Penck. 

Der  Oderstrom.     Von  Albrecht  Penck. 
Germany— Prussia.       Naturw.  Wochenschrift  14  (1899, :  172-173.  

Ueber  die  Moore  dos  Eonigreichs  Preussen. 
Germany— Prussia.  Globus  75  (1899):  217-222.  Kellen. 

Die  polnifchen  Niederlassungen  im  Ruhrkohlenreviere.     Von  Tony  Kellen. 
Greece — Patras.  Wood. 

Trade  of  Patras  and  Distiict  for  the  Year  1898.      Foreign  Office,  Annual  No.  2214. 

1899.     Size  9$  X  6*,  pp.  16.     Price  Id. 

Hungary— Budapest.  Thirring. 

Statistisches  Jahrbuch  der  Haupt-  und  Residenzstadt  Budapest.  I.  Jahrgang, 
1894.  (Hit  RUckblicken  auf  die  Jahre  1874-1893.)  II.  Jahrgang,  1895  und 
1896.  Redigiert  und  bearbeitet  voq  Prof.  Dr.  Gustav  Thirring.  Herausgegeben 
vom  Statistisehen  Bureau  der  Haupt-  und  Residenzstadt  Budapest  Budapest  und 
Berlin :  C.  Grill,  1896-1898.  Size  10$  x  7$,  pp.  (i.)  xiv.  and  340,  (ii.)  x.  and  426. 
PretenUd  by  Dr.  Thirring. 

Hungary — Lake  Balaton.  

Resultate  der  wissenschaftlichen  Erforschung  des  Balatoneees.  .  .  .  Erster  Band. 
Pbysische  Geographic  des  Balatoneees  und  seiner  Umgebung.  Vierter  Theil. 
Erste  Section.  Der  Elimatologischen  Verhaltnisse  der  Umgebung  des  Balatoneees. 
Von  Dr.  Job ann  Candid  Saringer  (pp.  130);  Zweite  Section.  Niederschlagsver- 
baltnisse  und  Regenkarten  (aus  den  Jahren  1882-1891).  Yerfasst  von  Odon  v. 
Bogdanfy.     Wien  :  E.  Holzel.  1898-99.    Size  11*  X  8},  pp.  16.     Maps. 

Iceland.  Travel  3  (1899):  565-570.  Howell. 

Iceland,  the  Wonderland  of  Europe.  What  to  see  there,  and  how  best  to  see  it. 
An  Interview  with  Mr.  F.  W.  W.  Howell.     With  Illustrations. 

Italy.  Riv.  G.  Italiana  6  (1899)  :  32-43.  Battisti. 

Gli  studi  limnologiei  italiani  nel  1898.  Nota  bibliografica  del  Dott.  Cesare 
Battisti. 

Italy.  B.S.G.  Italiana  12  (1899):  51-63.  Boeetti. 

Emilia  e  Romagna,  nota  del  socio  ing.  Emilio  Rosetti. 

Italy— Alpine  District.        Riv.  G.  Italiana  6  (1899) :  3-13.  Giannitrapani. 

CoL  D.  Giannitrapani.    La  regione  alpina.    (Deecrizione  sintetica.) 
Italy— Caserta.  B.S.G.  Italiana  12  (1899) :  103-108.  Agostini. 

II  la  go  del  Matese  (Provincia  di  Caserta).     Nota  del  socio  dott.     Giovanni  de 

Agostini.     With  Map. 

A  small  and  very  shallow  lake,  without  visible  outlet,  in  a  valley  about  3500  feet 
above  sea-level. 

Italy— Borne.  Murray. 

A  Handbook  of  Rome  and  the  Campagna.  Sixteenth  Edition.  With  Ninety-four 
Maps  and  Plans.  London  :  John  Murray,  1899.  Size  7x5,  pp.  x.,  126  and  496. 
Price  10s.     Presented  by  the  Publisher. 

Mediterranean — Cyprus.  Fyler. 

The  Development  of  Cyprus,  and  Rambles  in  the  Island.     By  Colonel  Fyler. 
With  coloured  Illustrations,  Maps,  and  Plans.     London :  P.  Lund,  Humphries  & 
Co.  [not  dated].    Size  8}  x  6,  pp.  138.     Presented  by  the  Publisliers. 
A  sketch  of  the  history  of  Cyprus,  followed  by  an  account  of  its  political  and 
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financial  position,  its  naval  and  military  position  as  part  of  the  British  Empire,  and  its 
commercial  position.  The  book  concludes  with  some  account  of  the  scenery  and  tours, 
and  the  description  of  a  trip  from  Troodos  to  Kyrenia  and  Faniagusta.^ 

Montenegro.  Horak. 

Ergebnisse  einer  botanischen  Beise  nach  Montenegro.  Von  Bohnslav  Horak. 
(Bitzungsberichte  der  Konigl.  bohmischen  Gesellschaft  der  Wissenschaften. 
Mathematisch-naturwisseiisohaftliohe  Glasse.  1898.)  Prag,  1898.  Size  10  x  6, 
pp.12. 

Horway— Anthropology.  Skrifter  Vidensk.  ChrUtiania  (1898,  N.  6)  :  1-86.  Arbo. 

Fortsatte  Bidrag  til  XordmsBndenes  AnthropologL  V.  Xedenns  Amt.  Af  C.  O. 
E.  Arbo.     With  Diagram*  and  IUu$traiion$. 

Horway— Climate.  Skrifter  Vidensk.  ChrUtiania  (1898,  X.  2) :  1-44.  Mohn. 

Klima-Tabeller  for  Norge.    IV.  Vind.    Af  H.  Mohn. 

Horway— Plants.    Skrifter  Vidensk.  Christiania  (1898,  N.  9):   1-28/  Kaalaas. 

Beitrage  zur  Lebermoosflora  Xorwegens.    Von  B.  Kaalaas.     With  Illustrations. 

Pyrenees— Lakes.  Delebeeqne  and  Bitter. 

Quelques  lacs  des  Pyrenees.  Par  A.  Delebecque  et  E.  Bitter.  (Extrait  des 
Archives  des  Sciences  physiques  et  naturelles.  Quatrieme  pe'riode,  t.  vi. — Novembre 
1898.)    Size  9x6,  pp.  4. 

A  classified  list  of  some  of  the  lakes  of  the  Pyrenees,  with  particulars  as  to  their 
position,  size,  form,  and  depth. 

Bnssia.  Ann  O.  8  (1899) :  127-140.  d'Almeida. 

La  colonisation  russe  dans  les  gouvernements  d'Oufa  et  d'Orenbourg.  Par  M.  P. 
Camena  d'Almeida. 

Bnssia.  Engelhardt. 

A  Russian  Province  of  the  North.  By  Alexander  Platonovich  Engelhardt, 
Governor  of  the  Province  of  Archangel.  Translated  from  the  Russian  by  He^ry 
Cooke.  London :  A.  Constable  &  Co.,  1899.  Size  10x6$,  pp.  xx.  and  356. 
Portrait,  Maps,  and  Illustrations.    Price  18s.    Presented  by  the  Publishers. 

The  extreme  north  of  European  Russia  has  so  long  been  linked  with  this  country 
commercially,  that  this  translation  of  the  description  of  the  province  of  Archangel  by 
its  most  progressive  and  enterprising  governor  cannot  fail  to  be  of  great  interest.  Each 
section  of  the  vast  province  is  dealt  with  separately,  including  the  Kola  peninsula,  the 
Murman  coast,  Xovaya  Zemlya,  and  the  Pechora  country.  There  are  statistical 
appendices,  illustrations,  and  maps.  The  transliteration  of  Russian  names  is  not  in 
accordance  with  the  recognized  English  usage.  It  is  an  error  to  speak  (p.  29)  of  65°  X. 
as  **  within  the  arctic  circle." 

Bnssia— Botany.      M€m.  A.  Imp.  Set.  St.  PeUrsbourg  7  (1898) :   1-566.        Korshinsky. 

Tentamen  Florae  Bossiae  orientalis,  id  est  provinciarum  Kazan,  Wiatka,  Perm, 
Ufa,  Orenburg,  Samara  partis  boreaUs  atque  Simbirsk.  Auctore  S.  Korshinsky. 
With  Maps. 

Bnssia— Finland.  Fortnightly  Rev.  65  (1899) :  735-744.  Bain. 

Finland  and  the  Tsar.    By  B.  Xisbet  Bain. 
On  the  proposed  changes  in  the  political  system  of  Finland. 

Bnssia— Finland.  Nineteenth  Century  45  (1899) :  699-715.  Renter. 

Russia  in  Finland.    By  Dr.  J.  X.  Renter. 

Dr.  Reuter,  a  member  of  the  University  of  Helsingfors,  states  very  clearly  the 
present  political  position  in  Finland,  and  the  serious  nature  of  the  Tsar's  recent  action 
with  regard  to  the  constitution  of  the  grand  duchy. 

Bnssia— Finland.  Contemporary  Rev.  75  (1899) :  652-659.  Westermarek. 

Finland  and  the  Czar.    By  Professor  Edward  Westermarek. 

Ssrvia.  Macdonald 

Trade  of  Servia  for  the  years  1897-98.  Foreign  Office,  Annual  2207,  1899. 
Size  9J  X  6.},  pp.  18.    Price  ljd. 

Spain.  O.Z.  5(1899):  177-189.  Maerker. 

Die  geographisohen  Urtachen  von  Spaniens  Xiedergang.  Yon  Prof.  Julius 
Maerker. 

On  the  geographical  causes  of  the  decline  of  Spain. 
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Talbot. 
Trade  of  Corunna  and  District  for  the  year  1898.    Foreign  Office,  Annual  No. 
2216, 1899.    Size  9}  X  6,  pp.  34.     Map.    Price  id. 
Contains  a  railway  map,  showing  the  new  direct  route  from  Corunna  to  Madrid. 

United  Kingdom.    Symons*s  Monthly  Meteorolog.  Mag.  34  (1899):  33-36.  

Winter  Minima  ou  British  Mountain  Tops. 

United  Kingdom.  Natural  Sci.  14  (1899) :  273-289.  Bnckman. 

The  Development  of  Rivers ;  and  particularly  the  Genesis  of  the  Severn.  By  S.  S. 
Buekman.     With  Sketch-map*. 

See  note  in  Journal. 

United  Kingdom.  J.S.  Arts  47  (1899)  :  475-496.  Hunter. 

London's  Water  Supply.     By  Walter  Hunter. 

United  Kingdom— Coal         J.S.  Arts  47  (1899) :  506-517.  Brown. 

Our  Coal  Supplier.    By  T.  Forster  Brown. 

Treats  of  the  extent  of  the  British  coalfields  as  compared  with  those  of  Germany, 
the  United  States,  China,  anil  other  countries. 

United  Kingdom— England.  Murray. 

A  Handbook  of  Warwickshire.  London  :  John  Murray,  1899.  Size  7  x  4$,  pp.  vi. 
14,  and  140.     Maps  and  Plans.     Price  tis.     Presented  by  the  Publisher. 

The  issue  of  this  new  handbook  completes  the  description  of  the  counties  of  England 
in  Mr.  Murray's  series,  which  forms  a  remarkable  compendium  of  the  history  of  the 
country.     The  new  volume  is  well  illustrated  by  maps  and  plans. 

United  Kingdom— Hampshire.  Murray. 

A   Handbook   for  Travellers  in  Hampshire.  Fifth   Edition.     With   Maps  and 

Plans.  London:  John  Munay,  1898.  Size  7  x  5,  pp.  18  and  214.  Price  6s. 
Presented  by  the  Publisher. 

United  Kingdom— Isle  of  Wight.  Jeans. 

A  Handbook  for  Travellers  in  the  Isle  of  Wight.  With  an  Introductory  Sketch  of 
the  History  of  the  Island,  by  R.  E.  Prothero,  m.a.  Edited  by  the  Rev.  G.  E. 
Jeans,  M. a.  Fifth  Edition.  London:  John  Murray,  1898.  Size  7  x  4J,  pp.  54 
and  70.     Map.     Price  2s.  6d.     Presented  by  the  Publisher. 

United  Kingdom — London.  Ghewy. 

Real  Municipal  Government  for  London.  A  Scheme  for  the  Government  of  the 
Area  known  as  the  Administrative  County  of  London,  with  the  "City  "  included, 
by  applying  the  Municipal  Corporation  Acts.  By  Albert  Brown  Ghewy.  London : 
printed  by  J.  B.  Nichols  &  Sons,  1899.     Size  8J  x  5A,  pp.  22. 

United  Kingdom— London.  Symons. 

Symons's  Monthly  Meteorolog.  Mag.  34  (1899):  17-18. 

Extremes  of  Temperature  in  London  and  its  Neighbourhood  for  104  years. 

With  reference  to  the  high  temperature  (max.  64°*8)  recorded  in  February,  1899, 
Mr.  Symons  has  prepared  a  table  of  absolute  maxima  and  minima  of  air-temperature  in 
London  at  three  stations.  We  reproduce  these  for  Greenwich  observatory  for  the  period 
1841-1890  :— 


Month 

...    Jau. 

Feb. 

March. 

April. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Max. 

...     57-0 

61*3 

71-5 

81-5 

87  0 

94  5 

971 

91-2 

92- 1 

Sl'O 

67-3 

62*4 

Year 

...     1843 

1846 

1848 

1865 

1868 

1858 

1881 

1884 

1868 

1859 

1847 

1848 

Min. 

40 

7  7 

131 

230 

281 

35  6 

403 

38-2 

330 

•23-8 

20-1 

6-7 

"Y^ar 

...     1841 

1845 

1845('90) 

1847 

1877 

1869 

1863 

1864 

1885 

1890 

1890 

I860 

United  Kingdom— Trade.      J.R.  Statistical  S.  62  (1899) :  1-82.  Giffen. 

The  Excess  of  imports.     By  Sir  Robert  Giffen. 
A  study  of  the  execs*  of  imports  over  exports  in  British  trade,  and  of  the  distribu- 
tion of  the  trade  amongst  foreign  countries. 

ASIA. 

Armenia.  M.G.  Ges.  Hamburg  15  (1899)  :  1-23.        Belck  and  lehmann. 

Reisebriefe  von  der  Armenischen  Expedition  dor  Herren  Dr.  W.  Belck  und  Dr.  C. 
F.  Lehmann.     Also  separate  copy.    Presented  by  Dr.  L.  Friederichmn. 

Alia  Minor  Railway.  B.S.  G.  Lyon  15  (1899) :  487-489.  Morel. 

Le  chemin  de  fer  projete'  ontre  la  Me'diterrane'e  et  le  Golfe  Persique.     Par  M. 
Ennemond  Morel. 

No.  I.— July,  1899.]  i 
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Central  Asia.         Verh.  Ges.  Erdk.  Berlin  26  (1899) :  139-150.     Futterer  and  Holderer 

Dritter  Bericht  fiber  die  Reige  durch  Central- Asien  und  China.  Von  Prof.  Dr.  K. 
Futterer  and  Dr.  Holderer. 

This  section  of  the  journey  from  Kuku-nor  to  Shanghai  was  described  in  the  Journal 
for  April,  voL  xiii.  p.  430. 

China.  B.8.G.  Marseille  22  (1898) :  169-174.  

En  Chine  :  La  part  de  la  France.    Par  M.  C.  6. 
China.  B.S.  G.  Com.  Paris  21  (1899) :  80-97.  

Notice  geographique,  e thn o graph i que  et  commerciale  but  le  haut  Fleuve  Rouge 
(De  Yuan-kiang  a  Man-hao).     With  Map. 

China.  B.S.Q.  Italiana  12  (1899):  156-163.  Carli. 

La  baia  di  San-men.     Nota  del  dott.    Mario  Carli.     With  Map. 
China.  Rev.  Francaise  24  (1899) :  157-164.  Berrigny. 

Les  ohemios  de  fer  en  Chine.    Par  J.  Servigny.     With  Map. 

China.  Thomson. 

Through  China  with  a  Camera.  By  John  Thomson.  [Second  Edition  ]  London 
and  New  York:  Harper  &  Bros.,  1899.  Size  8J  x  6,  pp.  xvi.  and  270.  Illustra- 
tions.    Price  Is.  6d.     Presented  by  the  Publishers. 

This  edition  is  enriched  with  additional  notes  and  some  additional  illustrations,  the 
reproduction  and  printing  of  which  do  justice  to  the  beauty  of  the  original  photographs. 

China— Hainan.  B.S.G.  Geneve  38  (1899):  40-51.  Jeremiassen. 

Hainan,  1'  lie  de  l'Exil.    Par  M.  Carl  C.  Jeremiassen. 

Chinese  Empire— Tibet.      C.  Rd.  8.G.  Paris  (1899) :  124-127.  Gronard. 

Voyage  de  M.  et  Mme  Rijnhart  dans  le  Tibet  oriental.  Par  F.  Grenard. 
The  Rijnharts  made  a  missionary  journey  in  Eastern  Tibet  in  the  summer  of  1898 ; 
they  started  from  Si-ning,  passed  Kuku-nor,  and  at  Barong  took  the  road  to  Lhasa, 
crossed  the  Tang-la  and  Tatsang  passes,  and  reached  the  boundary  of  the  kingdom  of 
Lhasa,  near  Chungngoringmo  and  were  turned  back  towards  Tachienlu.  The  caravan 
was  robbed  by  Tibetan  bandit*,  M.  Rijnhart  was  drowned  or  killed  in  fording  a  river, 
and  Mme.  Rijnhart  entirely  alone  succeeded  in  regaining  China. 

Eastern  Asia.  Siechenyi. 

Wissenschaftliohe  Ergebnisse  der  Reise  des  Grafen  Be'la  Szechenyi  in  Ostasien 
1877-1880.  Dritter  Band.  Die  Bearbeitung  des  gesammelteu  Materials.  Wi^n: 
E.  Holzel,  1899.     Size  11 J  X  9,  pp.  viii.  and  524.     Plates.    Presented  by  the  Author. 

This  volume  discusses  the  geological  collections  and  meteorological  observations 
made  during  Count  Be'la  Szechenyi's  great  journey,  and  completes  the  scientific  publica- 
tions. It  contains  the  photograph  of  a  sketch  of  the  city  of  Lhasa.  The  work  which 
has  now  appeared  in  Hungarian  and  German  is  promised  in  English  also  as  soon  as  a 
publisher  can  be  found;  the  atlas  and  plates  for  the  English  edition  are  already  pre- 
pared. 

Eastern  Asia.  O ester.  Monats.  Orient  25  (1899)  :  25-31.  Wiesenburg. 

Die  Wirthscbaftsverhaltnisse  Ostasien  a.    Yom  kaiserlichen  Rath  A.  Wiesenburg. 
Eastern  Asia— Typhoons.      Meteorolog.  Z.  16(1899):  145-157.  Berghola. 

Die  Taifune  vom  9  und  29.  September  1897.  Von  Dr.  Paul  Bergholz.  With 
Diagrams. 

India.  J.  United  Service  I.  India  28  (1899)  :  1-24.  Sinclair. 

The  First  Sikh  War,  1845-4G.   By  Lieut.-Colonel  H.  M.  Sinclair,  r.e.    With  Plans. 

India — Andaman  Islands.  Portman. 

Notes  on  the  Lansruages  of  the  South  Andaman  Group  of  Tribes.    By  M.  V.  Port- 
man.     Calcutta,  1898.     Size  11  x  9  pp.  viii.,  390,  and  192.     Map.     Presented  by  the 
India  Office. 
Tliis  important  study  of  the  Andamanese  languages  is  accompanied  by  a  coloured 

map  (the  large-scale  Admiralty  chart)  showing  the  districts  occupied  by  the  various 

tribes. 

India— Assam.  Peal. 

Ein  Ausflug  nach  Banpara  von  S.  E.  Peal.  Nach  der  Original-Handschrift 
tibersetzt  und  mit  einer  Einteiluog  versehen  von  Kurt  Klemm.    (Zeitschrift  iiir 
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Ethnologie.  Jahrg.  1898.)  Size  10  X  6J,  pp.  281-371.  Maps  and  Illustration*. 
Presented  by  the  Translator. 

Translation  of  an  article  in  the  Journal  of  the  Asiatic  Society  of  Bengal,  vol.  41, 
pp.  9-31. 

India-Burma,  /.  United  Service  I.  India  28  (1899) :  34-55.  Keen*. 

The  Third  Burmese  War,  1885-87.     By  Major  A.  Keene.     With  Map. 

India — Mysore.  Rice. 

Mysore.  A  Gazetteer  compiled  for  Government.  Revised  Edition.  By  B.  Lewis 
Rice.  2  vols.  Vol.  i. — Mysore  in  General.  Vol.  ii. — Mysore,  by  Districts.  London : 
A.  Constable  &  Co.,  1897.  Size  9x6,  pp.  (vol.  i.)  xx.  and  834 ;  (vol.  ii.)  viii.  and 
582.    Maps  and  Plates.    Presented  by  the  Publishers. 

The  second  edition  of  this  valuablo  work  is  enriched  with  a  profusion  of  excellent 
maps,  historical,  physical,  economic,  and  topographical.  The  book  is  much  more  than 
a  gazetteer,  giving  a  complete  account  of  Mysore  from  all  points  of  view. 

India— Punjab.       Imp.  and  Asiatic  Quarterly  Rev.  7  (1899) :  263-276.  Eos 

The  Tribes  and  the  Land  of  the  Panjab.    By  Sir  Charles  Roe,  Bart. 

India -Railway*.  Questions  Dipt,  et  Colon.  6  (1899) :  413-419, 483-488.  Franoonie. 

Le  Regime  des  Chemins  de  fer  dans  l'lnde  Anglaise.  Par  J.  Franconie.  With 
Map. 

India— Vixagapatam.  Bion. 

Notes  on  the  Meteorology  of  Vizagapatam.  Part  i. — Rainfall.  By  W.  A.  Bion. 
Calcutta,  1898.     Size  9J  x  6},  pp.  40.     Diagrams. 

Indian  Ocean— Co  cos-Keeling  and  Christmas  Islands.  Farrer. 

Cocos-Keeling  and  Christmas  Islands.  Report  on  the  Annual  Visit  for  1898. 
Colonial  Reports,  Annual.     No.  257,  1899.     Size  10  x  6$,  pp.  16.     Price  Id. 

Japan.  J.Q.  Tokyo  G.S.  9  (1897) :  534-536,  590-594.  Kasa. 

Harbours  of  Japan.     By  T.  Nasa.     [In  Japanese.] 

Japan.  Riband. 

Jfist.  Catholiques  31  (1899) :  6,  18,  31,  42,  55,  66.  81, 91, 104, 113, 126, 139, 148,  160. 
Japon  historique  et  artistique  (Kamakura  et  Nikko).  Ruines  et  Mausole'es.  Par 
M.  Michel  Ribaud.     With  Illustrations. 

Korea.  B.S.G.  Paris  19  (1898) :  489-496.  Fanval. 

Tche-nam-po,  nouveau  port  Core'en.     Par  A.-A.  Fauvel.     With  Map. 

Malay  Archipelago.  Ann.  Hydrographie  27  (1899)  :  81-89,  123-136.  

Riouw-  und  Lingga-Archipel. 

Malay  Archipelago.        C.  Rd.  S.G.  Paris  (1898) :  370-372.  Hiller,  Hamson,  and  Fnrness. 

Insulinde.  Voyage  de  MM.  Hiller,  et  C.  Hamson,  et  du  Dr.  W.-H.  Furness.  With 
Map. 

Malay  Archipelago— Borneo.  Contemporary  Rev.  75  (1899):  578-587.  Jardine. 

British  North  Borneo.     By  Sir  John  Jardine. 

Malay  Archipelago— Java.  Allan. 

P.  and  T.  Queensland  Br.  R.G.8.  Australasia  13  (1899)  :  36-61. 
Anniversary  Address.    Java.    By  the  Hon.  Wm.  Allan.     With  Map. 

Philippine  Islands.         B.8.G.  Madrid,  Rev.  1  (1898) :  249-251.  

Archipielago  Filipino.    Las  islas  Bisayas. 

Philippine  Islands.  Foreman, 

The  Philippine  Islands.  A  Political,  Geographical,  Ethnographical,  Social,  and 
Commercial  History  of  the  Philippine  Archipelago  and  its  Political  Dependencies, 
embracing  the  wholo  Period  of  Spanish  Rule.  By  John  Foreman.  Second  Edition, 
Revised  and  Enlarged.  London :  Low  &  Co.,  1899.  Size  9J  x  6J,  pp.  xvi.  and 
654.     Maps  and  Illustrations.    Price  21s.     Presented  by  the  Author. 

Philippine  Islands.         Oester.  Monats.  Orient  25  (1899) :  42-44.  Post. 

Die  Philippines     Von  N.  Post 

Discusses  the  geographical  position  and  resources  of  the  Philippines  from  an 
economic  point  of  view. 

Philippine  Islands.  National  G.  Mag.  10  (1899) :  65-72.  Sonnenburg. 

Manila  and  the  Philippines.     By  Major  A.  Falkner  von  Sonnenbnrg. 
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Philippine  Islands.  National  G.  Mag.  10  (1899) :  33-64.  Tornew. 

The  Economic  Condition  of  the  Philippines.  By  Max  L.  Tornow.  With  Illustra- 
tion*. 

Philippine  Islands.  Younghusband. 

The  Philippines  and  Bound  About,  with  some  account  of  British  Interests  in  these 
Waters.  By  Major  O.  J.  Younghusband.  London :  Macmillan  &  Co.,  1899.  Size 
9J  X  6,  pp.  xiv.  and  230.  Map  and  Illustrations.  Price  St.  6d.  Presented  by  the 
Publishers. 

Russia— Cauoaius.  Riokmers. 

Z.  Deutsch.  «.  Osterreich.  Alpenver.  29  (1898) :  182-189. 

Der  Uschba  im  Haukasus.    Von  Willy  Rickmer-Riokmers.     With  Illustrations. 

Also  separate  oopy.    Presented  by  the  Author. 
Russia— Siberia.  Scottish  Q.  Mag.  15  (1899):  178-185.  

Olkhon  and  the  Buriats. 

Russia— Siberia.  Petermanns  M.  45  (1899) :  67-70.  Romano w. 

Das  Gouvernement  Tomsk.  Nach  den  statistischen  Veroffentliohungen  im  sibi- 
rischen  Handels-  und  Gewerbebuch  yon  F.  P.  Romanow.  Ins  Deutsche  ubertragen 
yon  F.  Thiess. 

On  the  geography  and  statistics  of  the  government  of  Tomsk,  translated  from  the 
Russian. 

Russia— Siberia,         Rev.  Scientifique  11  (1899) :  391-402,  426-433.  Silnitiky. 

La  province  d'Anadyr  (Siberie  orientale)  et  son  administration.  Par  M.  A.  Sil- 
nitzky.     With  Illustrations. 

The  author  is  the  editor  of  the  Official  Journal  at  Vladivostok,  and  the  article  is  an 
account  of  a  visit  he  paid  to  the  extreme  north-eastern  province  in  1896  on  the  annual 
supply-ship. 

Russia— Siberia.  J.  Linnean  8.  (Zoology)  27  (1899) :  23-46.  Elwes. 

On  the  Zoology  and  Botany  of  the  Altai  Mountains.  By  H.  J.  Elwes.  f.r.b.  With 
Illustrations. 

Russia— Siberia.  P.R.  Artillery  1. 26  (1899) :  107-120.  Waters- 

The  Trans-Siberian  Railway.    By  Lieut.-Colonel  W.  H.  H.  Waters.     With  Map. 

Russian  Central  Asia.  Gallois. 

B.S.O.  Lille  30  (1898)  :  327-337;  SI  (1899)  :  9-25,  80-103. 

Excursion  a  la  capitale  de  Tamerlan.  Par  M.  Eugene  Gallois.  With  Map  and 
Illustrations. 

A  visit  to  Samarcand. 

Russian  Central  Asia.  Krafft. 

Mittheilungen  liber  das  ost-bokharisohe  Goldgebiet.  Von  Dr.  Albrecht  von  Krafft. 
[From  Zeitschri/t  fiir  praktisehe  Geologie,  Jahrgang  1899.  Februar.]  Size  11  x 
7 J,  pp.  37-43.     Sketch-map.    Presented  by  the  Author. 

Turkey—Palestine.  Bliss. 

Palestine  Exploration  Fund,  Quarterly  Statement  (1899)  :  10-25. 

First  Report  on  the  Excavations  at  Tell  Zakariya.  By  F.  J.  Bliss,  ph.d.  With 
Map  and  Sections. 

Turkey — Palestine.  Dickson. 

Trade  of  Jerusalem  and  Jaffa  for  the  year  1898.  Foreign  Office.  Annual  No.  2217. 
1899.    Size  10  x  6J,  pp.  10.    Price  Id. 

Turkey— Palestine.  Ann.  G.  8  (1899):  160-169.  Xille. 

Colonies  juives  et  allemandes  en  Palestine.    Par  M.  P.  Mille. 
Turkey— Syria.  B.S.G.  Italiana  12  (1899)  :  62-63.  ManfredL 

Nuova  Carta  della  regione  ad  Oriente  del  Mar  Morto,  del  P.  don  Giuseppe  Man- 
fred!.    With  Map. 

The  map,  which  takes  in  an  area  from  30°  55'  to  31°  50'  N.  on  the  eastern  side  of  the 
Dead  sea,  is  drawn  by  Fathers  Manfrcrli  and  Barberis  of  the  Latin  Patriarchate  in 
Jerusalem. 

Turkey— Syria.  Palestine  Exploration  Fund,  Quarterly  Statement  (1899) :  47-56.  Sykes. 
Narrative  of  a  Journey  East  of  Jebel  ed-Druse.    By  Mark  Sykes. 
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Waster*  Ana.  Oppenheim. 

Vom  Mittelmeer  sum  Persisohen  Golf  durch  den  Hauran,  dio  Syrische  Wuste  trad 
Meaopotamien.  Yon  Dr.  Max  Freiherrn  von  Oppenheim.  Enter  Band.  Berlin : 
Dietrich  Beimer  (Ernst  Vohsenl  1899.  Size  10  X  7,  pp.  xvi.  and  334.  Maps  and 
Illustrations.    Presented  by  Vie  Publisher. 

This  work  is  based  on  a  journey  from  Beirut  through  the  Hauran,  the  Syrian  desert, 
and  Mesopotamia  to  the  Persian  gulf  in  1893,  which  has  already  been  described  in 
Petermanns  Mitteilungen.  But  there  is  much  more  than  the  description  of  a  journey 
in  this  finely  illustrated  volume,  which  carries  on  the  narrative  as  far  as  the  Euphrates, 
with  many  details  regarding  people  and  antiquities,  and  a  number  of  excellent  maps. 
A  large-scale  map  of  the  route  will  accompany  the  second  volume. 

AFRICA. 

Abyssinia.  B£.  Neuchateloise  G.  11  (1899)  :  137-162.  Boohs. 

Voyages  en  Abyssinie,  1889-1895.   II'  Parti.   Par  Victor  Buchs.    With  Illustrations. 

Africa — Trade.  


Trade  and  Shipping  of  Africa.  Reprint,  with  additions,  from  the  Board  of  Trade 
Journal,  of  articles  dealing  with  the  Trade,  Shipping,  Railways,  and  the  Economic 
Condition  generally,  of  the  various  divisions  of  the  African  Continent  and  of 
Madagascar.  London  :  Eyre  &  Spottiswoode,  1899.  Size  10  X  6},  pp.  viii  and 
120.     Maps.     Price  Is.  6d. 

British  East  Afrioa— Uganda.  Ansorge. 

Under  the  African   Sun.    A  description  of  Native  Races  in  Uganda,  Sporting 
Adventures,  and  other  experiences     By  W.  J.  Ansorge.    London  :  W.  Heinemann, 
1899.     Size  10$  x  6$,  pp.  xiv.  au«l  356.     Illustrations.     Price  21a. 
The  description  of   life  in   Uganda  is  supplemented  by  accounts  of  the  natural 
history  collections  made  by  the  author. 

British  South  Africa— Barots eland.   B.S.  Neuchateloise  G.  11  (1899)  :  93-101.    Begoin. 
Au  Bo-Rotse.     Par  Eugene  Be'guin. 
The  author  was  a  missionary  in  Barotseland. 

* 

British  West  Africa— Ashanti.    B.S.  Neuchateloise  G.  11  (1899):  116-118.    Perreganx. 

Le  lac  Obosomtwe.     Par  E.  Perregaux. 

An  account  of  the  old  fetish  lake  of  Ashanti. 

Cape  Colony.  

Cape  of  Good  Hope.  Department  of  Agriculture.  Annual  Report  of  the  Geological 
Commission,  1897.  Cape  Town,  1898.  Size  10$  x  8,  pp.  84.  Maps  and  Sections. 
Presented  by  the  Commission. 

Cape  Verde  Islands.  B.S.G.  Italiana  12  (1899) :  163-174.  Fea. 

Dalle  Isole  del  Capo  Verde.     Lettcra  del  Leonardo  Foa.     With  Illustrations. 

Congo  State— I>warf  Tribes.    B.S.Ii.G.  d'Anvers  22  (1899):  277-279.  Dubrencq. 

Les  populations  naines  do  l'Afrique.  Les  nains  du  Haut-Bomokundi.  Par  M. 
lieutenant  R.  Dubreucq. 

Bast  Africa.  Mem.  S.G.  Italiana  8  (1898) :  199-223.   Vannutelli  and  Citerni. 

La  seconda  spedizione  Bdttego  nell'  Africa  Orientale.  Conferenza  di  L.  Vannu- 
telli e  C.  Citerni,  con  una  breve  introduzione  di  G.  Roncagli. 

Egypt.  Brown. 

The  Land  of  Goshen  and  the  Exodus.  By  Major  R.  H.  Brown,  o.m.g.     London  : 

E.  Stanford,  1899.  Size  9x0,  pp.  86.  Maps  and  Illustrations.  Price  5s.  Pre- 
sented by  the  Publiiher. 

Major  Brown  tells  the  story  of  the  Israelites  in  the  land  of  Goshen  and  their 
exodus  in  the  light  of  the  topography  of  the  region,  with  which  he  is  minutely 
acquainted,  and  by  the  aid  of  the  most  recent  Egyptian  discoveries.  He  disclaims 
any  special  knowledge  as  an  Egyptologist,  and  cites  the  standard  works  of  recognized 
authorities  for  all  subjects  outside  his  personal  knowledge. 

Egypt.  

Egypt.  No.  3(1899).  Report  by  Her  Majesty's  Agent  and  Consul- General  on 
the  Finances,  Administration,  and  Condition  of  Egypt  and  the  Soudan  in  1898. 
London  :  Eyre  &  ftjiottiswoode,  1899.     Size  13^  x  8J,  pp.  iv.  and  54.    Price  6d. 
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Egypt.  Globus  75  (1899) :  189-193.  

Uoter  den  Beduinen  der  agyptischen  Wuste.     Yon  R.  T.  K.     With  Illustrations. 

French  Congo.  Mouvement  G.  16  (1899) :  193-198.  

Lea  concessions  au  Congo  Francais. 
French  Congo.  Questions  Dipl.  et  Colon.  6  (1899)  :  449-458.  Bourdarie. 

La  Colonisation  du  Congo  Francais.    Par  P.  Bourdarie. 

On  the  political  organization  of  the  colony  of  French  Congo  and  the  regulations 
affecting  its  development. 

French  Congo.  C.  Rd.  S.G.  Paris  (1898) :  355-359.  Bouysson. 

Renseignements  sur  la  region  cotiere  au  nord  de  Libreville  et  sur  le  has  Ogooue*. 
Par  M.  J.  Bouysson.     With  Map. 

French  Guinea.  C.  Rd.  S.G.  Paris  (1899) :  1-4.  Salesses. 

Le  chemin  de  fer  de  Conakry  au  Niger  navigable.    Por  le  capitaine  Salesses. 

French  Higer  Territory.    Scottish  G.  Mag.  15  (1899) :  186-200.  

The  French  Niger  Territory. 

French  West  Africa,  C.  Rd.  S.G.  Paris  (1899) :  12-15.  Blondianx. 

Boucle  du  Niger. — Mission  Blond  iaux. 
French  Wert  Africa.         C.  Rd.  S.G.  Paris  (1898):  421-455.  GentiL 

Reception  de  M.  Emile  Gentil  Administrates  Colonial  de  TOubangui  au  Lao 

Tchad.     With  Illustrations  and  Map. 

German  East  Africa.  B.S.G.  Italiana  12  (1899) :  108-116.  Pestalossa. 

Notizie  sulT  Africa  Orientale  Tedesca,  del  socio  cav.  Giulio  Pestalozza. 
A  report  from  the  Italian  consul  in  Zanzibar. 
German  East  Africa— Kilimanjaro.    G.Z.  5  (1899):  209-226.  Meyer. 

Die  Gletscher  des  Eilimandjaro.    Yon  Dr.  Hans  Meyer.     With  Illustrations. 

Madagascar.  

France.    No.  1  (1899).  Further  Correspondence  with  the  French  Government 

respecting  Madagascar.  London:  Eyre  &  Spottiswoode,  1899.  Size  13}  x  8},  pp. 
iv.  and  58.     Price  6d. 

Madagascar.  C.  Rd.  128  (1899) :  716-718.  Colin, 

Observations  astronomiques  et  magnetiques  faites  sur  la  cote  occidentale  de  Mada- 
gascar.   Note  du  R.  P.  Colin. 

Madagascar.  C.  Rd.  SG.  Pans  (1899)  :  16-33.  Jogan. 

Madagascar  en  1898.    Par  Raymond  Jogan. 

Mauritius.  Anderson,. 

The  Sugar  Industry  of  Mauritius.  By  James  Forrester  Anderson.  Paper  read  at 
a  meeting  of  the  Royal  Colonial  Institute,  December  13, 1898.  (From  the  Inter- 
national Sugar  Journal,  April  1,  1899.)  Size  8 J  x  5  J,  pp.  172-184.  Presented  by 
the  Author, 

Portuguese  East  Africa.  McMaster. 

Trade  of  Beira  for  the  year  1898.  Foreign  Office,  Annual  No.  2218,  1899.  Siae 
10  X  6J,  pp.  14.    Price  Id. 

St.  Helena.  Imp.  and  Asiatic  Quarterly  Rev.  7  (1899)  :  345-352.  Sterndale. 

St.  Helena  in  ye  olden  tyme.  By  his  Excellency  R.  A.  Sterndale,  Governor  of 
St.  Helena. 

Bomaliland.  B.S.G.  Paris  19  (1898) :  432-488.  Ponoina. 

Voyage  au  Choa,  explorations  au  Somal  et  chez  lea  Danakils.    Par  le  Vicomte 

Edmond  de  Poncins.     With  Map. 
South  Africa— Great  Fish  Bay.    Ann.  Hydrographie  27  (1899) :  100-102.  

Yon  der  deutschen  Tiefsee-Expedition. 

Description  of  Great  Fish  Bay  and  Tiger  Peninsula  from  the  Valdivia. 

South  Africa— Hative  life.        Globus  75  (1899) :  268-271.  

Middlebrooks  Photographieen  aus  dem  Lebeu  der  Zulukaffern.  With  Illustra- 
tions. 

Transvaal— Swaziland.         Geolog.  Mag.  6  (1899) :  105-111.  Jones. 

Notes  on  the  Geology  of  West  Swaziland.  South  Africa.  By  Prof.  T.  Bupert 
Jones,  f.b.8.     With  Plan  and  Sections. 
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Uganda.  

Africa.  No.  4  (1899).  Papers  relating  to  Events  in  the  Uganda  Protectorate  aud 
Lieut-Colonel  Macdonald's  Expedition.  London :  Eyre  &  Spottiswoode,  1899. 
Size  13*  X  8},  pp.  34.     Price  3}c2. 

Uganda.  Imp.  and  Asiatic  Quarterly  Rev.  7  (1899) :  322-337.  Bourne 

The  Uganda  Protectorate  and  its  Relation  to  the  Sudan.    By  H.  R.  Fox  Bourne. 

Uganda.  /.  United  Service  I.  India  28  (1899) :  25-33.  Vaughan. 

From  the  Punjab  Frontiers  to  Uganda.    By  Lieut.  E.  G.  Vaughan. 

Western  Sudan.  Ann.  G.  8  (1899) :  176-179.  Meyer— Schinner. 

Histoire  de  la  decouverte  et  de  la  formation  des  lStats  du  Soudan  occidental,  d'apros 
M.  P.  Const.  Meyer.    Par  M.  H.  Schinner. 

NORTH  AMERICA. 

American  Fishes.  Jordan  and  Evennann. 

B.U.S.  National  Museum,  No.  47,  Pts.  ii.  and  iii.  (1898)  :  1241-3136. 

The  Fishes  of  North  and  Middle  America  :  A  descriptive  Catalogue  of  the  Species 

of  Fish-like  Vertebrates   found  in  the  Waters  of  North  America,  North  of  the 

Isthmus  of  Panama.     By  D.  S.  Jordan  and  B.  W.  Evermann. 

Canada.  Travel  3  (1899) :  559-564.  Taylor. 

Up  the  Mackenzie  River  to  tho  Polar  Sea.  A  Lady's  Journey  in  Arctic  America. 
By  Miss  Elizabeth  R.  Taylor.     With  Map  and  Illustrations. 

Canada.  Scottish  G.  Mag.  15  (1899):  120-138.  TyrrelL 

Natural  Resources  of  the  Barren  Lands  of  Canada.  By  J.  B.  Tyrrell,  m.a.,  &c. 
With  Illustrations. 

Canada— British  Columbia.  Penok. 

Z.  Deutsch.  u.  Osterreich.  Alpenv.  29  (1898):  55-60. 
Der  Illecillewaetgletscher  im  Selkirkgebirge.     Von  Albrecht  Penck.     With  Illus- 
trations.    Also  separate  copy.     Presented  by  the  Author. 

Canada— British  Columbia.     P.  and  T.R.S.  Canada  3  (1897) :  91-112.  Campbell 

The  Origin  of  the  Haidahs  of  the  Queen  Charlotte  Islands.     By  John  Campbell, 

LL.D. 

Calls  attention  to  the  Melaneaian  character  of  the  Hnidah  language. 

Canada— British  Columbia.     P.  and  TR.S.  Canada  3  (1897) :  85-90.  Hill-Tout. 

Notes  on  the  Cosmogony  and  History  of  the  Squamish  Indians  of  British  Columbia. 
By  Prof.  C.  Hill-Tout. 

Points  out  that  fifty  per  cent,  of  the  words  of  the  Dene'  Indian  vocabulary  are  pure 
archaic  Chinese  roots. 


Canada — Geological  8urvey.  

Summary  Report  of  the  Geological  Survey  Department  for  the  year  1898.   Ottawa, 
1899.     Size  10  x  6$,  pp.  208. 

Canada— Historical        P.  and  T.R.S.  Canada  3  (1897) :  3  38.  Bonrinot. 

Canada  during  the  Victorian  Era :  a  Historical  Review.   By  J.  G.  Bourinot,  c.m.g., 
&c.     With  Map  and  Illustrations. 

Canada— Labrador.        B.S.R.G.  d'Anvers  22  (1899) :  283-295.  Biohet. 

Rapport  sur  un  projet  d'expe'dition  au  Labrador.     Par  M.  Etienne  Richet. 
Plan  of  a  projected  journey  of  exploration  in  the  interior  of  Labrador. 

Canada— Hew  Brunswick.    P.  and  T.R.S.  Canada  3  (1897) :  131-163.  Ganong. 

Upon  Raised  Peat-Bogs  in  the  Province  of  New  Brunswick.    By  W.  F.  Ganong. 
With  Maps  and  Diagrams. 

Canada— H.W.T.  B.S.  Xeuchateloise  G.  11  (1899) :  170-195.  Petitot. 

De  Carl  ton- House  au  Fort  Pitt  (Saskatchewan).     Par  tmile  Petitot 

Canada— Rocky  Mountains.    Alpine  J.  19  (1899) :  441-466.  Collie. 

Climbing  in  the  Canadian  Rocky  Mountains.     By  J.  Norman  Collie,  f.r.s.     With 
Illustrations. 
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Canada— Saskatchewan.    National  O.  Mag.  10  (1899) :  113-134.  Wilcox. 

Sources  of  the  Saskatchewan.  By  Walter  D.  Wilcox.  With  Sketch-map  and  Illus- 
trations. 

Canada— Yukon  District.     Questions  Dipl.  et  Colon.  6  (1899) :  355-365.  Lam  are. 

An  Klondyke.    Par  £.  Jaime  de  Lamare.     With  Map. 

Canada— Tnkon  District.  Ymer  19  (1899):  81-105.  Nordenskjbld. 

En  expedition  till  Klondike  och  Yukon-territoriet  sommaren  1898.  Af  Otto 
Nordenskjold.     With  Maps  and  Illustrations. 

Canada— Yukon  District.  J.R.  Colonial  I.  30  (1899) :  227-235.  Shaw. 

Klondike.     By  Miss  Flora  L.  Shaw — Discussion. 

Xexioo.  Wright. 

Picturesque  Mexico.  By  Marie  Robinson  Wright.  London :  J.  B.  Lippincott  Co. 
[1897].     Size  13  x  10},  pp.  446.     Illustrations.    Presented  by  the  Publishers. 

This  is  the  outcome  of  a  long  visit  to  Mexico  by  an  American  journalist,  who 
specially  devoted  himself  to  seeing  the  interesting  features  of  the  republic  both  in 
natural  scenery  and  national  life. 

Mexico — Yucatan.  Peirce. 

Trade  of  Yucatan  for  the  year  1898.  Foreign  Office,  Annual  No.  2208,  1899. 
Size  10  x  6},  pp.  10.    Price  Id. 

United  States— California.    Sierra  Club  B.  2  (1899) :  270-277.  Bradley. 

Exploration  of  the  East  Greek  Amphitheater.  By  Cornelius  Beach  Bradley.  With 
Map  and  Plate. 

United  States— California.    Sierra  Club  B.  2  (1899) :  278-283.  Hutchinson. 

A  neglected  region  of  the  Sierra.    By  Lincoln  Hutchinson.     With  Map  and  Plate*. 

United  8tates— Florida.  Willoughby. 

Across  the  Everglades.  A  Canoe  Journey  of  Exploration.  By  Hugh  L.  Willoughby. 
London :  J.  M.  Dent  &  Co.,  1898.  Size  8  X  5},  pp.  192.  Maps  and  Illustrations. 
Presented  by  the  Publishers. 

The  record  of  a  yachting  and  canoe  voyage  along  the  coast  of  Florida  and  through 
the  inland  waters  of  the  almost  unexplored  Everglades. 

United  States— Historical.    National  O.  Mag.  10  (1899) :  73-92.  Hill. 

The  Original  Territory  of  the  United  States.     By  Hon.  David  J.  Hill,  ll.d. 

The  paper  recounts  the  circumstances  of  the  growth  of  the  Eastern  colonies  of 
America,  and  their  consolidation  into  the  United  States. 

United  States— Mississippi.    J.  Franklin  I.  117  (1899)  :  297-308.  Haupt. 

The  Problem  of  the  Mississippi.     By  Herman  Haupt. 

On  various  possible  methods  of  regulating  the  Mississippi  so  as  to  prevent  destruc- 
tive floods  in  its  lower  course. 

United  States — New  Orleans.  Vansittart. 

Trade  of  New  Orleans  and  District  for  the  year  1898.  Foreign  Office,  Annual 
No.  2206,  899.     Size  9J  x  6J,  pp.  28.    Price  2d. 

United  States— New  York.    American  J.  Sci.  7  (1899) :  249-263.  Fairchild. 

Glacial  Lakes,  Newberry,  Warren,  and  Dana,  in  Central  New  York.  By  H.  L. 
Fairchild.     With  Maps. 

United  States— New  York.     B.  American  O.S.  31  (1899):  1-23.  Tarr. 

Physical  Geography  of  New  York  State.     By  B.  S.  Tarr.     With  Illustrations. 
This  instalment  deals  with  the  lakes  and  swamps  of  New  York  State. 

CENTRAL   AND   SOUTH  AMERICA. 

Argentina.  B.S.  Neuchateloise  G.  11  (1899):  214-252.  Beck-Bernard. 

Missions  Franciscaines  du  desert  argentin.     Par  Madame  Lina  Beck-Bernard. 
Brasil.  Beaumont . 

A  Journey  to  the  Diamond  Fields  of  Minns  Geraes,  and  Remarks  on  the  Province 
of  Minas  Geraes.  Foreign  Office,  Miscellaneous,  No.  494.  1899.  Size  10  x  6. 
pp.  30.     Price  2d. 

This  in  noticed  in  the  Journal  for  June  (vol.  xiii.  p.  661). 
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BtuSL  Maldonado-uTlq*. 

ReUcioo  de  la  Jornada  y  Descubrimiento  del  Rio  Mana  (hoy  Madre  de  Dios)  por 
Joan  Alvarez  Maldonado  en  1567.  Publicala  Luis  Ulloa.  Serilla,  1899.  Size 
8J  x  6J,  pp.  xxiv.  and  54.    Map.     Presented  by  M.  Luis  Ulloa, 

BrasU.  B.8.  Languedoc  G.  21  (1898) :   343-368.  Viala. 

Considerations  economiques  sur  le  Bresil.    Par  L.  Fernand  Viala. 

Describes  a  journey  to  the  north-west  of  Rio  de  Janeiro  and  the  resources  of  the 
country. 

BrasU— Exploration.    Rev.  Trim.  1.  G.  e  Hist  Bahia  5  (1898) :  524-541.  Argollo. 

As  exploracoes  do  Sr.  Apolinario  Frot,  pelo  Dr.  Miguel  de  Teive  e  Argollo. 

Central  American  Canals.    PeUrmanns  M.  45  (1899) :  42-43.  Polakowsky. 

Yom  Nicaragua-Kanal.     Yom  Panama-Kanal.    Yon  Dr.  II.  Polakowsky. 

Chile.  Z.  Ges.  Erdk.  Berlin  33  (1898)  :  393-399.  Philippl. 

Einige  Worte  iiber  den  unrichtigen  Gebrauch  des  Wortes  "  Cordillera  "  in  Chile. 
Von  Dr.  R.  A.  Philippi. 

South  America.  Brinton. 

On  Two  unclassified  recent  Vocabularies  from  South  America.  By  Daniel  Q. 
Brinton,  m.d.  (Reprinted  from  Proc.  Amer.  Philos.  8oc,  vol.  xxxvii.,  No.  158.) 
1898.     Size  9$  x  6.  pp.  4.     Presented  by  the  Author. 

•South  America.  Friok. 

The  Vassalage  of  South  America.     By  John  Frick.     London,  [1808].     Size  10J  x 
8$,  pp.  52.     Presented  by  the  Author. 
On  the  financial  relations  of  the  South  American  republics. 

Jonth  America— Gran  Chaco.       Ymer  19  (1899):  45-79.  Lindman. 

Nigra  bilder  fr£n  den  sydamerikanska  vildmarken  El  gran  chaco.  Af  C.  A.  M. 
Lindman.     With  Map  and  Illustrations. 

Venetuela.  Globus  75  (1899) :  177-180.  Sievers. 

Richard  Ludwigs  Reisen  in  Coro  (Venezuela).     Von  W.  Sievers. 

West  Indies.  

West   Indies.     Correspondence  relating  to  the  Hurricane  on   September  10-12, 

1898,  and  the  Relief  of  Distress  caused  thereby.     London :  Eyre  &  Spottiswoode, 

1899.  Size  13|  x  8J,  pp.  xii.  and  132.     Price  is.  2d. 

"West  Indies.  Fiske. 

The  West  Indies.  A  History  of  the  Inlands  of  the  West  Indian  Archipelago,  to- 
gether with  an  Account  of  their  Physical  Characteristics,  Natural  Resources,  and 
Present  Condition.  By  Amos  Kidder  Fiske.  New  York  and  London  :  G.  P.  Put- 
nam's Sons,  181*9.  Sizo  8}  X  5£,  pp.  xii.  and  414.  Map  and  Illustrations.  Price 
6$.    Presented  In)  the  Publishers. 

Thin  little  volume  is  prepared  to  meet  the  demand  in  America  for  authentic  infor- 
mation as  to  the  whole  group  of  the  West  Indies,  and  it  fulfils  the  promise  of  its  title- 
page  with  a  due  regard  to  proportion  and  a  readable  conciseness. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 
Hew  South  Wales.  


New  South  Wales.  Seventeenth  Annual  Report  of  the  Department  of  Lnnds, 
being  for  the  year  1896.  Sydnuy,  1897.  Size  13$  x  8t,  pp.  iv.  and  106.  Maps 
and  Plans.    Presented  by  the  Agent- General  for  New  South  Wales. 


Hew  South  Wales.  

Annual  Report  of  the  Department  of  Mines  and  Agriculture,  New  South  Wales, 
for  the  year  1897.  Sydney,  1898.  Size  13$  X  8$,  pp.  216.  Plans.  Presented 
by  the  Agent-General  for  Sew  South  Wales. 

New  South  Wales.  Watt. 

New  South  Wales.  Department  of  Mines  and  Agriculture.  Geological  Survey. 
Mineral  Resources.  No.  4.  Notes  on  the  Occurrence  of  Bismuth  Ores  in  New 
8outh  Wales.    By  J.  A.  Watt,  m  a.,  b.hc.    Sydney,  1898.    Size  9$  x  6J,  pp.  12. 
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Queensland.  

Report  of  the  Surveyor-General  for  the  year  ending  December  31, 1896.  Brisbane. 
Size  13}  X  8},  pp.  18.     Plans. 

The  Report  contains  a  map  showing  the  present  position  of  the  survey  of  Queens- 
land, and  plans  showing  the  progress  of  the  re-survey  of  Brisbane. 

Queensland.    P.  and  I.  Queensland  Br.  R.G.8.  Australasia  13  (1899) :  1-12.        Collins. 

Early  Explorations  on  the  Logan,  and  the  ascont  of  Mount  Lindesay  by  Captain 
Logan  in  1828.    By  R.  M.  Collins. 

Queensland.  Skertchly. 

On  the  Geology  of  the  country  round  Stanthorpe  and  Warwick,  South  Queensland, 
with  especial  reference  to  the  Tin  and  Gold  Fields  and  tho  Silver  Deposit?.  By 
Sydney  B.  J.  Skertchly.    Brisbane :  1898.    Size  13$  x  8£,  pp.  98.    Maps. 

Samoa.  Globus  75  (1899)  :  185-189.  Kramer. 

Die  samoanische  Konigsfrage  im  Hinblick  auf  die  letzten  Ereignisse  zu  Apia. 
Von  Dr.  Augustin  Kramer.     With  Sketch-Map. 

Samoa.  Fortnightly  Rev.  65  (1899)  :  723-734.  Leigh. 

The  Samoan  Crisis  and  its  Causes.     By  John  George  Leigh. 

Solomon  Islands.  GigliolL 

Gli  ultimi  giorni  dell'  epooa  della  pietra  Melanesia.  Scettro  o  mazza  con  testa 
litica  di  sin  go  1  are  bellezza  da  Saa,  Malanta,  isole  Saloraone.  Nota  del  prof.  Enrico 
H.  Giglioli.  (Estratto  dalP  Archivio  per  V Antropologia  e  VEtnologia,  vol.  xxviii., 
Fasc.  2°— 1898.)    Size  10  x  6J,  pp.  4.     Presented  by  the  Author. 

South  Australia.  J.R.  Colonial  I.  30  (1899) :  314-343.  Cockburn. 

South  Australia  as  a  Federal  Unit.    By  Hon.  J.  A.  Cockburn,  m.d. 

POLAR  REGIONS. 
Franz  Josef  Land.  Jackson. 

A  Thousand  Pays  in  the  Arctic.  By  Frederick  G.  Jackson.  With  Preface  by 
Admiral  Sir  F.  Leopold  MoClintock,  k.c.b.,  f.r.s.  Illustrated  from  Photographs 
by  the  Author  and  Drawings  by  R.  W.  Macbeth,  a.r.a.,  Cliflbrd  Carlton,  Harry  C. 
Edwards,  and  F.  W.  Frohawk,  from  data  furnished  by  tbe  Author.  With  Five 
Original  Maps.  2  vols.  London  and  New  York:  Harper  &  Bros.,  1899.  Size 
10  x  6 J,  pp.  (vol.  i.)  xxii.  and  552 :  (vol.  ii)  xvi.  and  580.  Price  32«.  Presented 
by  the  Publishers. 

Mr.  Jackson  gives  a  full  and  richly  illustrated  account  of  the  Jackson-Harmsworth 
expedition  in  Franz  Josef  Land,  mainly  in  the  form  of  a  diary  of  the  occurrences  from 
day  to  day,  which  furnishes  a  vivid  picture  of  the  hard  conditions  of  life  and  the 
difficulties  in  the  way  of  work  which  were  successfully  overcome.  A  list  of  the  game 
killed  in  Franz  Josef  Land  is  introduced,  and  there  is  a  supplementary  chapter  on 
scurvy,  including  "  An  experimental  inquiry  into  scurvy,"  by  Prof.  Vaughan  Harley. 
An  important  appendix  contains  a  summary  of  the  scientific  results,  including  a 
description  of  the  birds'  eggs  by  Mr.  F.  W.  Frohawk,  notes  on  the  birds  by  Mr. 
Jaokson,  a  summary  of  the  botany  by  Mr.  Fisher,  and  of  tlie  meteorological  observa- 
tions by  Mr.  Armitage,  together  with  a  discussion  of  the  meteorological  results  by  Mr. 
Strachan,  of  the  Meteorological  Office.  Dr.  Koettlitz  and  Messrs.  Newton  and  Teall 
describe  the  geology,  and  various  tables  of  magnetic,  tidal,  and  other  observations  are 
given.  There  is  a  full  index.  A  series  of  excellent  maps  shows  how  greatly  the 
topography  of  Franz  Josef  Land  has  been  elucidated  by  the  expedition. 

HATHEMATICAL  GEOGRAPHY. 

Angular  Divisions.  B.S.G.  Lille  2*  (1898) :  244-275.  Til  mint. 

Me'moire  contre  la  division  du  cercle  en  400  grades  et  en  faveur  de  l'adoption  du 
systeme  de  240  degres.    Par  M.  Y.  Tilmant. 

Cartography.  Ztfpprits  and  Bludau. 

Leitfaden  der  Eartenentwurfslehre.  Fur  studierende  der  Erdkunde  und  deren 
Lehrer  bearbeitet  von  Prof.  Dr.  Karl  Zoppritz.  In  zweiter  neubearbeiteter  und 
erweiterter  Auflage  herausgegeben  von  Dr.  Alois  Bludau.  Erster  Teil :  Die  Pro- 
jektionslehre.  Leipzig:  B.  G.  Teubner,  1899.  Size  10x7,  pp.  x.  and  178. 
Presented  by  the  Publisher. 

Xap  Representations.        M.G.  Ges.  Wien  42  (1899):  19-24.  Heiderioh. 

Schattenplastik  und  Farbenplastik.     Von  Prof.  Dr.  F.  Heiderich. 
A  criticism  of  Dr.  Peucker's  '  Kartographische  Studien.' 
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PHYSICAL  AND  BIOLOGICAL  GEOGRAPHY. 
Biogaography — Migration.  Van  der  Broeck. 

Le  discoura  de  M.  Ed.  Dupont  a  la  seance  publique  du  10  de'cembre  1898  de 
1'Academie  dee  sciences  de  Belgique,  consacre  a  revolution,  et  an  phe'noniene  de  la 
Migration.  Etude  critique.  Par  Ernest  Vau  den  Broeck.  Extrait  des  Annales 
(Bulletin  des  seances)  de  la  Socie*te"  royale  Malacologique  de  Belgique.  Tome 
xxxiv.  (1899).— Stance  du  4  tevrier  1899,  pp.  xi.  a  xxiv.  Size  9J  X  6J. 
Presented  by  the  Author. 

Geophysics.  Science  9  (1899)  :  665-G74,  704-711.  Kelvin. 

The  Age  of  the  Earth  as  an  Abode  fitted  for  Life.     By  Lord  Kelvin. 

Glacial  Action.  M.G.  Get.  Hamburg  15  (1899) :  67-130.  Petersen. 

Geschiebestudien.  Beitrage  zur  Henntniss  der  Bewegungsrichtungen  des  dilu- 
rialen  Inlundeises.  Von  Dr.  Johannes  Petersen.  Erster  Theil:  1,  Basalt  von 
Schonen;  2,  Cancrinit-Aegirinsyenite  von  Sarna;  3,  Gesteine  der  Diabas- 
Familie.     With  Map. 

A  study  of  the  erratic  blocks  transported  by  the  glaciers  of  the  great  Ice  Age. 

Oceanography— Adriatic  Riccd  and  Saija. 

Atti  ll.A.  Lincei,  liendiconti  7  (1898)  :  339-344. 

Osservazioni  di  temperatura  e  del  colore  delle  acque  fatte  nell'  Adriatico  e  nel 
Jonio.     Nota  riasbimtiva  di  A.  Ricco  e  G.  Saija. 

Oceanography— Pacific.        C.  Bd.  S.G.  Paris  (1899):  79-80.  Girard. 

Temperature  et  densite  de  l'ocean  Pacifique  et  de  la  mer  do  Behring.  Par  Julos 
Girard. 

Riven.  J.  Franklin  I.  147  (1899):  177-197.  Haaen. 

The  Clarification  of  River  Waters.     By  Allen  Hazen. 

Tides.  Moxly. 

The  Tides  simply  explained,  with  practical  hints  to  Mariners.     By  the  Rev.  J.  H. 

S.  Moxly.     London :  Kivingtous,  1899.     Size  8  x  5 J,  pp.  viii.  and  152.     Price  5s. 

Presented  by  the  Publisher. 
Mr.  Moxly's  objects  in  preparing  this  book  an)  (1)  to  show  that  *'  tide-experts" 
have  been  misled  into  ende  ivouring  to  make  the  facts  of  nature  fit  their  theory  ;  and 
(2)  to  put  forward  a  theory  of  the  tide  which  explains  the  observed  facts.  The  first 
chapter  is  devoted  to  the  fallacies  occurring  in  standard  treatises  on  the  tides.  The 
later  chapters  combat  the  views  of  Prof.  G.  H.  Darwin,  Sir  Robert  Ball,  Lord  Kelvin, 
and  the  late  Sir  George  Airy,  and  contain  the  description  of  the  "  equilibrium  theory  " 
put  forward  by  tho  author  in  opposition  to  the  *'  dynamical  theory "  of  the 
mathematicians. 

Zoogeography.  Palaeky. 

Zemepiane  rozsireni  zelv.  (The  geographical  distribution  of  turtles.)  Napsal  Dr. 
Jan  Palaeky.  ('•  Vestnik  Ceske'  Akademie  cisaro  Frantiska  Jose  fa  pro  vedy ,  sloves- 
noet  a  umeni."  Roc.  vi.,  1897.  Prague.)  Size  11$  x  7,  pp.  18.  Presented  by  the 
Author. 

Zoogeography.  Palaeky. 

Die  Verbreitung  der  Batrachier  auf  der  Erde.  Von  Prof.  Dr.  J.  Palaeky.  (Aub 
den  Verhandlungen  der  k.  k.  zoologisch-botanischen  Gesellschaft  in  Wien 
[Jahrgang  1898]  besonders  abgedruckt.)  Size  9x6,  pp.  10.  Presented  by  the 
Author. 

Zoogeography.  Palaeky. 

La  distribution  des  Ophidiens  sur  le  Globe.  Par  J.  Palaeky.  (Extrait  des  Me- 
moires  de  la  Socie'te  Zoologique  de  France,  tome  xi.  pp.  88-125,  annee  1898.) 
Paris.     Size  10  x  0J.    Presented  by  the  Author. 

Zoogeography.  Palaeky. 

Die  Verbreitung  der  Salamandriden.  Von  Prof.  Dr.  J.  Palaeky.  (Sitzungsberichte 
der  konigl.  bohmischen  Gesellschaft  der  Wissenschaften.  Mathematisch-natur- 
wissenschaftliche  Clasae.  1898.  XXXV.)  Prag,  1898.  Size  10  X  6,  pp.  8. 
Presented  by  the  Author. 

Zoogeography.  Sclater. 

Tho  Geography  of  Mammals.  By  William  Lutley  Sclater  and  Philip  Lutley 
Sclater,  ph.d.,  f.r.s.     London  :  Paul  &  Co.,  1899.     Size  9§  x  6,  pp.  xviii.  and  33t>. 
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Maps  and  Illustrations.    Price  12s.     Tteo  copies,  one  presented  by  the  Authors,  tfie 

oilier  by  (lie  Publishers. 
In  addition  to  seven  chapters  by  Mr.  W.  L.  Sclater,  which  have  already  been 
published  in  the  Geographical  Journal,  this  volume  contains  a  paper  by  Dr.  P.  L. 
Sclater  on  the  distribution  of  marine  mammals.  The  seven  remaining  chapters  have 
not  previously  been  published,  and  deal  respectively  with  the  distribution  of  the 
monkeys  and  lemurs,  the  carnivora,  the  inseotivores,  bats  and  rodents,  hyraxes, 
elephants  and  ungulates,  cetaceans  and  sirenians,  edentates,  and  finally  marsupials  and 
monotremes. 

ANTHBOPO0EOGBAPHY  AND  HISTORICAL  6E0&RAPHY. 

Anthropogeography.  Battel. 

Anthropogeographie.  Erster  Teil :  Grundztige  der  Anwendung  der  Erdkunde  auf 
die  Geschichte.  Yon  Dr.  Friedrich  Ratzel.  Zweite  Auflage.  Stuttgart:  J.  Engel- 
horn,  1899.    Size  8}  X  5},  pp.  xviii  and  604.    Presented  by  the  Author. 

This  new  edition  of  Prof.  Ratzel's  famous  work  will  be  welcomed  by  all  geographical 
students.  In  addition  to  the  complete  revision  and  rearrangement  necessitated  by 
the  seventeen  years  which  have  elapsed  since  the  first  edition  appeared,  there  is  a 
valuable  list  of  important  writings  on  anthropogeography.  The  new  edition  is  100 
pages  longer  than  the  old. 

Anthropology.  Beano. 

Man,  Past  and  Present.  By  A.  H.  Keane.  Cambridge  :  University  Press,  1899. 
Size  8  x  5},  pp.  xii.  and  584.    Illustrations.    Price  12s.    Presented  by  the  Publishers. 

This  important  work  is  intended  as  a  supplement  to  the  author's  '  Ethnology.'  It 
deals  systematically  with  the  primary  divisions  of  mankind,  taking  up  each  group  in 
turn,  and  the  statements  are  fortified  by  an  immense  number  of  references,  which  the 
■advanced  student  will  find  of  the  utmost  service. 

BIOGRAPHY. 

Barbier.  B.  Trim.  8.0.  de  VEst  (1898)  :   193-222.  Pfister. 

Joseph- Victor  Barbier.    Par  Ch.  Pfister.     With  Portrait. 

Biographical  Dictionary.  Lee. 

Dictionary  of  National  Biography.  Edited  by  Sidney  Lee.  Vol.  lviii.  Ubaldini. 
—Wakefield.  London :  Smith,  Elder  &  Co.,  1899.  Size  10  x  6$,  pp.  vi.  and  464. 
Price  15*. 

The  following  names  of  geographical  interest  appear  among  the  notices  in  this 
Tolume : — Captain  George  Vancouver,  by  Prof.  J.  K.  Laughton ;  Francis  Vernon,  by 
G.  Le  Grys  Norgate  ;  Godfrey  Thomas  Vigne,  by  E.  Irving  Carlyle ;  William  Vincent, 
by  G.  Le  Grys  Norgate ;  Armagil  Waad  or  Wade,  by  A.  F.  Pollard ;  George  Wadding- 
ion,  by  W.  P.  Courtney ;  Lionel  Wafer,  by  Prof.  J.  K.  Laughton. 

Coello,  Barbier,  Gebelin,  Lievre.  Drapeyron. 

B.8.  Topographic  France  22  (1898):  141-144. 
Le  Colonel  F.   Coello,  J.-V.   Barbier,   J.   Gebelin,  and   A.-F.  Lievre.    Par  L. 
Drapeyron. 

■Coello  y  Quesada.        Deutsche  Rundschau  G.  21  (1899) :  328-330.  

D.  Francisco  Coello  de  Portugal  y  Quesada.     With  Portrait. 

Bnfresne.  B.S.G.  Geneve  38  (1899)  :  91-94.  Chaix. 

LeDr.  Edouard  Dnf  resne,  unci  en  President  de  la  Socie'te  de  Geographic  de  Geneve, 
1818-1898.    Par  E.  Chaix. 

GENBBAL. 

Ballooning.  Meteorolog.  Z.  16  (1899):  49-58.  HergeseU. 

Ergebnisse  der  internationalen  Ballonfahrten.   Von  H.  HergeseU.  With  Diagrams. 

British  Colonies.  Zimmermann. 

Die  Europaischen  Kolonien.  Dritter  Band.  Die  Koloniaipolitik  Grossbritanniens. 
Zweiter  Theil.  Vom  Abfall  der  Vereinigten  Staaten  bis  zur  Gegeuwart.  Von  Dr. 
Alfred  Zimmermann.  Berlin  :  E.  S.  Mittler  und  Sohn,  1899.  Size  9 J  x  6,  pp. 
xiv.  and  408. 
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Cosmogony.  Duponchel. 

B.8.  Languedoc  G.  19  (1896):  455;  20  (1897) :  204,  363,  477;  21  (1898)  :  227,  369. 
Xouvelle  theorie  oosmogoaiqae.    Par  M.  A.  Duponchel. 

Former  instalments  of  this  treatise  are  noted  in  the  Journal  for  June,  1897,  ix.  p.  689. 
Education  in  Germany.        Peiermanns  M.  45  (1899) :  91-94. 


Der  geographisohe  I'nterrioht  an  den  deutschen  Hoehschulen  im  Sommereemester 
1899. 

TraYeL  Taylor. 

Vacation  Days  in  Hawaii  and  Japan.  By  Charles  M.  Taylor.  Jr.  Philadelphia  : 
G.  W.  Jacobs  k  Co.,  1898.  Size  8}  x  6,  pp.  362.  Illustration*.  Presented  by  the 
Author. 

A  brightly  written  and  neatly  illustrated  record  of  a  holiday  trip. 

Tropical  Diseases.  Crosse. 

The  Treatment  of  Malaria  and  Black  water  Fever.  A  Paper  read  before  the 
Physical  Society  on  Monday.  October  3,  1898.  By  W.  H.  Crosse.  London  :  Ash 
&  Co.,  1898.    Size  6}  X  4,  pp.  24.     Presented  by  the  Author. 

The  author  strongly  upholds  the  use  of  quinine  in  blackwater  fever,  and  denies  the 
truth  of  Dr.  Koch's  view  that  this  type  of  fever  is  a  result  of  quinine-poisoning. 

Zoogeographieal  Classification.  Harvie  Brown. 

On  a  Correct  Colour  Code,  or  Sortation  Code  in  Colours,  to  serve  for  mapping  the 
Zoogeographieal  Regions  and  Sub-Regions  of  the  World,  and  also  to  be  of  use  as  an 
Eye-Index  for  Librarians.  By  J.  A.  Harvie-Brown.  (Extracted  from  the 'Pro- 
ceedings of  the  International  Congress  of  Zoology,'  Cambridge,  1898.)  Size  10  x  6J, 
pp.  [4]. 
A  scheme  of  classification  by  the  use  of  coloured  cards,  a  different  colour  being  used 
for  each  of  the  recognized  faunal  realms. 


NEW  MAPS. 

By  J.  COLES,  Map  Curator,  R.Q.S. 

EUBOPE. 
England  and  Wales.  Ordnance  Survey. 

Publications  issued  since  May  8, 1899. 

1-inch — General  Maps : — 
England   and   Wales:— 93,   119,   136,    142,    lf>0,  157,  158,  165,   169,  engraved 
in  outline  (revision).     Is.  each. 

6-inch — County  Maps : — 
England  and  Wales  (revision): — Derbyshire,  7  s.w.    Durham,  9  s.w.,  16  n.w., 
30a  8.e.,  38  n.w.,  51  n.e.,  n.w.    Hertfordshire,  8  complete,  9  n.w.,  s  w.,  s.e.,  11  s.e., 

12  8.w.,  8.E.,  13  s.w.,  8.E.,  14  N.w.,  n.e.,  15  n.w.,  14  s.e.  and  15  8.W.,  19  N.E.,  S.E.r 
20  complete,  21  complete,  22  s.e.,  23  N.w.,  26  n.e.,  s.e.,  27  complete,  28  complete, 

29  n.w.,  n.e.,  30  N.w.,  s.w.,  31  n.w.,  n.e.,  s.w.,  33  n.e.,  p.e.,  34  complete,  35  complete, 
36  complete,  37  n.w.,  n.e.,  s.w.,  38  n.e.,  s.w.,  s.e.,  39  complete,  41   n.e.,  42  N.w. 

Horthumberland,  5  s.e.,  8a  s.e.,  9  s.w.,  17  n.w.,  s.e.,  18  n.w.,  s.e.,  28  n.w.,  n.e., 
28a  s.e.,  32  s.w.,  40  n.w.,  s.e.,  48  n.e.,  s.e.,  57  n.e.,  82  n.w.,  89  s.e.,  105  s.w.,108sk., 
109  s.w.  Sussex,  10  n.w.,  61  s.w.,  64  s.e.,  72  s.e.,  73  «*.w.,  76  n.w.,  81  n.w. 
Is.  each. 

W-inch— Parish  Maps : — 
England  and  Wales  (revision): — Berkshire,  IV.  13,  14;  V.  3.  i>,  10,  11,  13,  14, 
15, 16  ;  VII.  4,  7  ;  VIII.  1,  15  ;  X.  5  ;  XXVIII.  8  ;  XXX.  10.  15  ;  XXXI.  10,  13, 
15,16;  XXXIX.  1,  2,  3,  4,  5;  XLI.5,  6.     Btloks.,  XXXIV.  15;  XXXVIIL  2; 

XXXIV.  15 ;  LVIII.  4.  Cheshire,  VII.  3  and  7, 11, 13, 14 ;  XIII.  2, 6, 8 ;  XXIL  5 ; 
XXXVII.  5 ;  XXXVIIL  12, 14, 15, 16 :  XLV.  8 ;  XL VI.  9,  13 ;  LIII.  11 :  LVII.  12  ; 
LVIII.  2,  5 ;  LXIII.  1,  2,  5,  13  ;  LXVII.  1.  Cumberland,  XLII.  14  ;  LXIII.  14  ; 
LXIV.15,16;  LXVIII.  6;  LXX.  1,8,  9, 12  ;  LXXII.7.  Derbyshire,  XXVIII.  15 ; 
XXXIII.  3,  4 ;  XXXIV.  7.     Denbighshire,  XX.  14 ;  XXL  3, 4, 8 ;  XXII .  1, 9, 10 ; 

XXIX.  7T8;  XXXVI.  3.  Flint,  II.  2,  3,  7 ;  V.  4,  6,  10,  11 ;  IX.  11,  14,  16;  X. 
13 ;  XI.  13 ;  XIIL  16 ;  XIV.  2,  7,  8,  9,  10,  1 1,  12,  13,  15,  16 :    XV.  5,  9,  13  ;  XVL 
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8,  12;  XVII.  2,  3,  4,  6,  8,  9;  XVIIa.  1,  9 ;  XXII.  3;  XXIII.  11 ;  XXV.  7,  8,  12. 
Glamorganshire,  X.  5,  6,  10, 13;  XVI.  2,  14, 15  ;  XXV.  2,  3,  4,  7,  9;   XXVI.  2,  3, 

6,  7,  10;  XXXIX.  8, 12,  15,-XLIV.  2,  3,  6.  7,  8,  lo",lT    Hotts.,  1. 11, 14, 15;  II. 

S,  12,  16;  III.  1,  2,  3/5  and  9/6,  7, 10,  11,  12, 13, 14,  16;  IV.  6,  7,  9, 10, 12;  V.3; 
XXVII.  7.  Oxfordshire,  XXX.  7,  8,  11, 12, 15,  16 ;  XXXI.  1,  2,  3,  5,  6,  9,  10, 11, 
13, 14,  15;  XXXII.  6,  7;  XXXVI.  8,  4,  7,  11,  12,  16 ;  XXXVII.  1,  2,  3,  4,  5,  6,  7, 

8,  9,  10.  11,  12,  13,  14 ;  XXXVIII.  2,  3,  6,  7,  9,  10,  11,  13,  15 ;  XLIII.  4  ;  XLI V.  1 ; 
XL V.  15 ;  XL VI.  5 ;  L V.  8.  Staffordshire,  III.  12 ;  VII.  7, 12 ;  VIII.  3 ;  IX.  13 ; 
XIII.  14;  XIV.  5,  9.     Sussex,  XVI.  13 ;  XXVII.  3,  7,  11,  15;  XL.  3,  4,  5,  6,  7,  8, 

9,  11,  13  ;  LIV.  1,  3,  4,  7,  8, 11, 12, 15,  16;  LV.  1,  2,  3,  4,  5,  6,  7,  8, 10, 11,  12, 13, 
15,  16;  LVI.  1,  2,  3,  5,  7,  8,  9,  10,  11,  12,  14,  15;  LVII.5;  LIX.  1,2,3,5,6; 
LXVII.  5,  7 ;  LXVIII.  2,  4,  6,  9,  10, 12 ;  LXX.  3.    3s.  each. 

(E.  Stanford,  Agent.) 

Balkan  Peninsula.  Xaoh. 

Karte  der  Schulsph'aren  der  turkischen  Balkan-Hal  binsel.  Entworfen  und 
gezeichnet  von  Richard  von  Mach.  Scale  1 :  3,700,000  or  58*4  stat.  miles  to  an 
inoh.  Petermanni  Geographische  Mitteilungen,  Jahrgang  1899,  Tafel  8.  Gotha  : 
Justus  Perthes,  1899.    Presented  by  the  Publisher. 

•Cerigo  Island.  Leonhard. 

Originalkarte  der  Insel  Kythera  (Cerigo).  Auf  Grand  der  englischen  Kiisten- 
aufuahme  und  eigener  Beobachtung  entworfen  und  gezeichnet  von  Dr.  R.  Leonhard. 
Scale  1 :  100,000  or  1*6  stat  mile  to  an  inch.  Petermanns  Geographische  Mittei- 
lungen,  Erganzungsheft  No.  128.  Gotha :  Justus  Perthes,  1899.  Presented  by  the 
Publisher. 

Historical  Atlas.  Poole. 

Historical  Atlas  of  Modern  Europe,  from  the  Decline  of  the  Roman  Empire ;  com- 
prising also  maps  of  parts  of  Asia  and  of  the  New  World  connected  with  European 
History.  Edited  by  Reginald  Lane  Poole,  m.a.,  ph.d.,  Fellow  of  Magdalen  College, 
and  Lecturer  in  Diplomatic  in  the  University  of  Oxford.  Part  xxii.  Oxfora  :  The 
Clarendon  Press ;  London,  Edinburgh,  Glasgow,  and  New  York :  Henry  Frowde, 
m.a.  ;  Edinburgh :  W.  &  A.  K.  Johnston.  1899.  Price  3s.  6d.  each  part.  Presented 
by  the  Clarendon  Prest. 

This  part  contains  Maps  11  and  12,  Central  Europe,  1795-1810,  by  H.  A.  L.  Fisher, 
m.a.  ;  Map  75,  The  Four  Eastern  Patriarchates,  by  E.  W.  Brooks,  m.a.  Each  of  these 
maps  is  accompanied  by  explanatory  letterpress. 

ASIA. 

China.  China  Inland  Mission. 

Map  of  China,  prepared  for  the  China  Inland  Mission,  1898.     Scale  1 :  3,168,000 

or  50  stat.  miles  to  an  inoh.    By  permission  of  E.  Bretschneider.    London :  E. 

Stanford,  1899.    4  sheets.    Price  10a. 

This  map  has  been  produced,  by  permission,  from  Bretschneider's  Map  of  China. 
The  positions  of  th*  stations  of  the  China  Inland  Mission,  as  well  as  those  of  other 
Protestant  missions,  are  indicated  ;  the  importance  of  each  city  or  town  is  shown  by  the 
symbol  employed  to  mark  its  position ;  and  all  the  principal  roads,  as  well  as  the  few 
existing  railways,  are  laid  down. 

AFRICA. 
Central  Africa.  Foa. 

Traversed  de  l'Afrique  Equatoriale  du  Zambeze  au  Congo  Francais  par  Edouard 
Foa,  charge  de  Missions  par  Mr.  le  Ministre  de  I'lnstruction  publique.  Aout  1894 — 
Novembre  1897.  Scale  1:  7,500,000  or  102  stat.  mUes  to  an  inch.  Paris:  J. 
Hansen,  1899.    Presented  by  the  Author. 

AMERICA. 

•Canada.  Dawson. 

Geological  Survey  of  Canada.     Scale  1 :  253,440  or  4  stat  miles  to  an  inch. 

Hhuswap  Sheet.     No.  11,  British  Columbia.     G.  M.  Dawson.     1899.     Geological 

Survey  of  Canada.     Presented  by  the  Geological  Survey  of  Canada. 

The  geological  survey  of  tl  is  district  is  published  on  two  sheets,  on  one  of  which 
ihe  topographical  features  and  economic  minerals  are  shown  ;  the  other  is  geologically 
coloured,  explanatory  notes  being  given  on  the  margin.  Roads,  pack-trails,  and  ex- 
ploratory routes  are  shown  on  both  sheets ;  heights  above  sea-level  are  given  in  feet ; 
«nd  contours  are  drawn  at  vertical  intervals  of  250  feet 
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AU8TBALIA. 
Australia.  Bartholomew. 

Reduced  Survey  Map  of  Australia.  Scale  1 :  6.000,000  or  95  stat  miles  to  an  inch. 
By  J.  G.  Bartholomew,  f.r.g.h.  Edinburgh  :  J.  Bartholomew  &  Co.,  1899.  Pre- 
sented by  the  Publishers. 

Australia.  Muller. 

Remarkable  maps  of  the  XVth,  XVIth,  and  XVIIth  Centuries;  reproduced  in  their 
original  size.     II  -III.  (Supplement).    Huych  Allardt's  Map  of  India  (the  part 
delineating  Australia).   With  notes  by  J.  E.  Heeres,  lld.    Professor  at  the  Dutch 
Colonial  Institute,  Delft.     Amsterdam:  Frederik  Muller  &  Co.  (F.  Adama  van 
Scheltema  and  Anton  Mensing),  1899. 
This  is  a  supplementary  map  to  Parts  II.  and  III.  of  the  series  of  '  Remarkable 
Maps  of  the  XVlb,  XVIth,  and  XVIIth  Centuries,'  edited  by  the  late  Mr.  C.  H.  Coote, 
and  published  by  F.  Muller  &  Co.,  Amsterdam.    It  is  the  part  showing  Australia,  of 
Huych  Allardt's  Map  of  India.     The  date  of  this  map  is  uncertain,  but  from  informa- 
tion collected  by  Dr.  J.  E.  Heeres,  it  appears  to  have  been  drawn  between  1652  and 
1653,  and  is  certainly  one  of  the  earliest  maps  showing  the  results  of  Tasman's  die 
ooveries.     It  ha*  not  been  considered  necessary  to  reproduce  the  whole  of  Allardt's 
map,  as  the  remaining  portion  was  not  considered  by  Dr.  Heeres  to  have  any  important 
bearing  on  the  discovery  of  Australia.     The  map  is  accompanied  by  a  sheet  of  ex- 
planatory letterpress. 

Queensland.  Geological  Survey  Office,  Brisbane. 

Geological  Map  of  Charters  Towers  Goldfield.  Scale  88  yds.  to  an  inch.  Geo- 
logical lines  by  R.  L.  Jack,  W.  H  Rands,  and  A.  Gibb  Maitland.  Topography  by 
William  Thompson,  1898.  Geological  Survey  Office,  Brisbane.  2nd  edition,  show- 
ing underground  workings.     6  sheets.     Presented  by  H.  L.  Jack,  Esq. 

GENEBAL. 
World.  Paris. 

Atlas  Melin :  Historique  et  Ge'ographique.  Spe'cialement  dtabli  pour  les  Cours  de 
rEuseignemcnt  Secondaire.    No.  4.     Andre*  Paris,  Editeur  a  Moulins  sur-Allier. 

Part  III.  of  this  atlas  was  noticed  in  the  Geographical  Journal,  May,  1897.  That 
now  issued,  like  those  which  have  previously  appeared,  is  divided  into  two  sections, 
historical  and  geographical.  It  contains  120  maps  and  plans,  and  has  been  specially 
prepared  for  educational  purposes. 

Charts. 
Admiralty  Charts.  Hydrographio  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  March 
and  April,  1899.     Presented  by  the  Hydrographic  Department,  Admiralty. 

No.  Inched. 

3015  m  =  3  0       Scotland,  west  coast : — Loch  na  Keal.     la.  Gd. 
2100  m  =  155     Channel  islands: — Plateau  des  Minquiers.     Is.  6d. 
3039  m  =  var.     Novaya  Zemlya :— Mali,  Karmakulski,  Stanovishiche,  Gribovaya 

bay,  Kostin  strait.     18.  6rf. 
3036  m  =  365     Balearic  islands  :  —  Head  of  Pollensa  bay.     Is.  Gd. 
3024  m  =  3  9       Trinidad  :— Serpents  mouth.     Is.  Gd. 
2427  m  =  27       United    States,   e«st   coast :— Salem,  Marblehead,    and   Beverly 

harbours  and  approaches.     Is.  Gd. 
539  m  =  var.     Plans  on  the  north  and  east  coast  of  Brazil : — San  Joao  islands, 

San  Aleixo  island,  Port  Maceio,  Benevente  to  Itapemirim,  Bene- 

vente  bay,  channel  and  anchorage  of  the  island  of  San  Sebastiao 

(reproduction).     2s. 

709  m  =  028     Sumatra,  west  coast :— Ujong  Masang  to  Ujong  Indrapura.    2s.  Gd. 

„nqn      _  (0  91    Bays  and  auchorages  on  the  south  coast  of  Java : — Wynkoops  bay 

<jimu  m  _  j9.0  j      (Pelabuan  Rutu  bay),  Chi  Lauteureun  bay.     It.  Gd. 

(1*45\ 
3028  m  =<o.q   [Cochin  China  : — Kam  ranh  bay,  Vung  gang  bay.     Is  Gd, 

3026  m  =  0  38  China :— Macao  to  Pedro  Blanco,  including  Hongkong.     2s.  Gd. 

3032  m  =  05  Upper  Yang  tse  kiang  : — Kwei  chau  fu  to  Chung  king  fu.    2s.  Gd. 

2921  m  =  0*5  Australia,  east  coast : — Claremont  point  to  Cape  Direction.     3«. 

3045  d  =  2*5  Pacific  ocean  : — Enderbury  island  to  Christmas  island.     2s. 

544  Brazil : — Santa  Catherina  strait : — Plan  added,  Aco  cove. 

1936  Islands  in  North  Pacific  ocean : — New  plan,  Clarion  island. 

608  Africa,    west    coast.     River    Gambia    entrance: — Plan    added, 

Bat  hurst. 
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No. 
2776 h.  River  Niger: — Plans  added,  Tangbogi  rapids,  Buka   paesage, 

Moji  passage. 
2776  i.  River  Niger:— Plan  added,  Bajibo  anchorage. 

J  519  China,  Si  kiang  or  West  river : — New  plan,  Sam  shui  reach. 

2388  Sea  of  Okhotsk  :— Plan  added.  Zabiyaka  bay. 

1037  Anchorages  on  the  south-west  coast  of  Australia : — Plan  added,. 

Barrack  point  anchorage. 

(/.  D.  Potter,  Agent) 

Charts  Cancelled. 

No.  Cancelled  by  No. 

333  Mohawk  bay. 
2427  Salem,    Marblehead,    and*l  New  chart. 

Beverly  harbours.  J    Salem,  Marblehead,  and  Beverly  harbours  2427 

1648  San  Jofto  islands.  ) 

1647  Sao  Aleixo  island.  New  chart. 

539  Port  Maceio.  »    Plans  on  the  north  and  east  coasts  of 

2078  Benevente  to  Itapemirim.  Brazil 539 

543  San  Sebastiao  channel.        J 
709  Priaman  to  Ujong  Indra-lNew  chart, 
pura.  /     Ujong  Masang  to  Ujong  Indrapuru  .     .      709 

1342  Plan  of  Yung  gang  bay  on)  New  plan. 

this  chart.  /    Vung  gang  bay  on  this  sheet 3028 

2921  Glaremont  point  to  Cape)  New  chart. 
Direction.  /    Claremont  point  to  Cape  Direction   .     .    2921 

Charts  that  have  received  Important  Corrections. 

No.  1991,  England,  south  coast : — Folkestone  harbour.  1967,  England,  south 
coast:— Plymouth  sound.  871,  England,  south  coast: — Tamar  river.  2260,  Ports 
on  the  south  coast  of  Norway.  2966,  Arctic  Russia : — Port  Ekaterininskoi  and 
Pala  bay.  2751,  Spitsbergen.  438,  Fiance,  north  coast: — Cape  d'Alprech  to 
Ambleteuse.  1623,  Spain,  west  coast: — Cadiz  harbour.  1805.  France,  south 
coast : — Cette  to  Marseille.  1233.  Black  sea : — Kustenjeh  anchorage.  2233,  Black 
sea :—  Sevastopol  to  Eertch  strait.  1074,  Bermuda: — Approach  to  Grassy  bay. 
296,  Newfoundland : — Capo  Bonavista  to  Bay  Bulls.  2902,  Newfoundland : — Motion 
head  to  Flat  rock  point.  2490,  United  States,  east  coast :—  Ft  ma  quid  point  to 
Fletcher's  neck.  2489,  United  States,  east  coast: — Nantucket  sound  and  eastern 
approaches.  442,  Cuba : — Guantanamo  harbour.  443,  Cuba : — Port  of  Santiago 
do  Cuba.  1966,  South  America,  north  coast: — Toituga  to  Cape  La  Vela.  959. 
British  Honduras: — Approaches  to  Belize.  2002,  Brazil: — Rio  Grande  do  Sul. 
2816,  Central  America,  west  coast : — Parida  and  Palenque  anchorages.  538.  British 
Columbia: — Seymour  narrows,  Menzies  bay.  1722.  Africa,  west  coast: — River 
Cacheo.  1724,  Africa,  west  coast : — Bijouga  islands,  Sheet  II.  1727.  Africa,  west 
coast: — Bijouga  islands.  Sheet  III.  149,  Africa,  west  coast: — Old  Calabar  river. 
143,  Red  tea :— Jebel  Teir  to  Perim  island.  22,  Persian  gulf: — Kuweit  harbour. 
826,  India,  west  coast:— Karachi  to  Yengurla.  830,  Bay  of  Beneal : — Bassein 
river  to  Pulo  Penang.  824,  Bay  of  Bengal :— White  point  to  Mergui.  825, 
Andaman  islands.  2761,  Sumatra,  west  coast: — Tyingkok  bay  to  the  strait  of 
Suuda.  2597,  Banka  strait.  2195,  Anchorages  in  the  eastern  part  of  Celebes. 
2734,  China,  Si  kiang  or  West  river :— Sam  chau  to  Chau  sun.  1901,  Chira  sea : — 
Pescadores  islands.  2823,  China: — Wei  hai  wei  harbour.  1200.  China:— Chifu 
harbour.    2363,  Tonga  islands : — Tongatabu. 

(/.  D.  Potter,  Agent.) 

United  States  Charts.  U.S.  Hydrographic  Office. 

Pilot  Charts  of  the  North  Atlantic  and  North  Pacific  Oceans  for  June,  1899. 
Published  at  the  Hydrographic  Office,  Washington,  D.C.  Presented  by  the  U.S. 
Hydrographic  Office. 

PHOTOGRAPHS. 

N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo- 
graphs which  has  been  established  in  the  Map  Room,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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JOURNEYS   TO   THE  NORTH  OF  UGANDA. 


By  Colonel  J.  R.  L.  MACDONALD,  B.E. 
You  are  all  aware  that  in  June,  1897,  tbe  expedition  which  I  had  the 
honour  to  command  left  England  for  Mombasa  to  embark  on  its  journey 
of  exploration.  The  route  into  the  interior  from  Mombasa  was  chosen 
because  it  allowed  of  our  using  for  about  400  miles  the  existing  railway 
and  road  facilities  to  Uganda  :  this  left  us  only  200  miles  of  land  com- 
munications to  bring  tis  to  Lake  Kudolf,  which,  running  as  it  does  nearly 
north  and  south,  offered  an  excellent  waterway,  which  we  could  make 
use  of  with  comparatively  few  men  by  means  of  our  steel  boat.  Thus 
from  the  fertile  regions  north  of  Lake  Rudolf,  which  we  meant  to 
make  our  advanced  base  of  operations,  we  had  by  this  scheme  only 
200  miles  of  country  to  open  out  to  enable  us  to  maintain  easy  and  safe 
communications  with  Mombasa  and  England. 

Our  European  staff  was  to  consist  of  ten  or  eleven  officers,  our  escort 
of  thirty  Sikhs  and  three  hundred  Sudanese,  and  our  transport  of 
porters  and  carts  to  near  the  Ha.  vine  station  on  tbe  Uganda  road,  and 
afterwards  of  porters  and  pack-animals. 

In  September,  1897,  we  arrived  at  Ngare  Nynki,  one  march  from  the 
Ravine,  with  our  two  thousand  loads,  and  everything  pointed  to  a 
successful  start  being  made,  as  our  arrangements  had  worked  smoothly. 
Then,  as  you  are  aware,  the  expedition  had  for  nine  long  mouths  to 
abandon  its  own  work  in  order  to  turn  its  wholo  strength  in  men  and 
material  to  the  assistance  of  the  Uganda  Protectorate,  which  was 
threatened  with  destruction  by  the  revolt  of  the  Sudanese  troops. 


•  Thin  ami  thrc  full. ■  wine  piqier  read  »t  the  Rural  Gfugmpliii-nl  Sodety,  Jiidp  \>, 
]  896.     Mi.p,  p.  240.     For  nottn  uii  the  survey  on  whieh  lliL-  map  is  based,  ste  p.  202. 
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The  causes  which  led  to  this  revolt  it  would  be  out  of  plaoe  for  me 
to  deal  with  in  a  paper  such  as  this,  and,  moreover,  they  have  been  fully 
dealt  with  in  the  Commissioner's  report.  Nor  will  it  be  necessary  for 
me  to  dwell  on  the  military  operations  in  Uganda  otherwise  than  very 
briefly,  in  order  that  you  may  realize  to  some  extent  how  much  my 
expedition  suffered,  and  against  what  difficulties  it  had  to  contend  in  its 
further  operations. 

Tou  know  that  one  garrison  after  another  joined  the  mutineers  until, 
on  October  19,  1898,  the  rising  tide  of  mutiny  was  stayed  by  our  hard- 
won  victory  on  Lubwa's  hill,  when  with  17  Sikhs  and  340  raw  Swahilis 
we  had  to  face  nearly  double  the  number  of  trained  Sudanese.  Then 
followed  the  weary  investment  of  Lubwa's  while  reinforcements  came 
up  from  the  coast,  and  hardly  had  the  first  of  these  arrived  when  the 
escape  of  Mwanga  from  the  Germans  and  the  army  of  disaffected  that 
sprang  up  like  magic  around  him  in  the  west  claimed  immediate  atten- 
tion and  the  divibion  of  our  strength. 

The  defeat  of  Mwanga  in  January,  1898,  on  the  borders  of  Koki  was 
just  in  time  to  enable  us  to  concentrate  once  more  to  meet  the  new  orisis 
in  the  East,  due  to  the  masterly  escape  of  the  mutineers  from  Lubwa's. 
The  offensive  was  taken  against  these  mutineers,  who  were  sharply 
defeated  by  my  forces  on  February  19  at  Eejembo,  and  followed  up, 
surprised,  and  disastrously  overthrown  by  Major  Harrison  at  Kabagambe 
on  February  24,  successes  which,  coupled  with  the  disarmament  of 
Unyoro,  compelled  their  flight  into  Wakedi  country,  east  of  the  Nile. 

This  victory  allowed  of  our  turning  our  attention  once  more  to 
Mwanga's  following,  which  had  again  rallied  and  caused  trouble  in 
the  west ;  and  it  was  not  till  May  3,  1 898,  that  I  was  able  to  hand  over 
military  charge  and  resume  the  reorganization  of  my  own  expedition,  with 
the  knowledge  that  the  Protectorate,  though  it  would  have  more  fight- 
ing before  it  finally  subdued  its  many  enemies,  was  itself  out  of  danger. 

During  this  period  of  anxious  struggle  the  expedition  had  done  more 
than  its  share  of  fighting,  having  taken  part  in  some  twenty-four  fights, 
and  lost  18  per  cent,  in  killed  and  wounded,  or  73  men  out  of  the  400 
engaged.  Indeed,  up  to  the  end  of  February,  1898,  some  60  per  cent, 
of  the  casualties  amongst  the  Government  troops  were  in  the  ranks  of 
the  expedition,  though  it  only  supplied  30  per  cent  of  the  fighting  men. 
Nor  was  the  actual  loss  at  the  hands  of  the  enemy  the  only  way  in 
which  the  expedition  suffered,  for  many  of  the  officers  and  men  had  been 
seriously  affected  in  health  from  climatic  causes  and  the  hardships  of 
the  campaign ;  our  trade  goods  and  stores  had  much  decreased,  and 
our  transport,  left  to  native  supervision,  had  dwindled  considerably 
during  the  rainy  season,  while  the  surviving  animals  were  in  very  poor 
condition. 

The  Protectorate  informed  me  that  they  could  not  make  good  our 
losses,  and  found  that  they  could  not  spare  the  full  escort  of  troops 
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■which  we  required  to  continue  our  work,  bat  seventy-five  Sudanese, 
some  cattle,  and  some  trade  goods  were  handed  over  to  us. 

When  everything  had  been  done,  our  position,  as  compared  with  its, 
former  one  at  Ngaro  Nyuki,  showed  what  the  expedition  bad  suffered  in 
saving  Uganda.  Our  strength  was  reduced  33  per  cent,  in  Europeans, 
60  per  cent,  in  escort,  43  per  cent,  in  transport,  and  15  per  cent,  in 
Swahilis,  while  our  remaining  trade  goods  would  only  suffice  for  four  or 


five  months,  and  the  fresh  supply  ordered  from  the  coast  nine  months 
before  was  blocked  on  the  road  by  the  reinforcements  for  Uganda. 

On  the  other  hand,  I  was  fortunate  in  baying  as  fine  a  staff  of 
European  officers  as  any  commander  could  wish  for,  and  a  body  of 
Swahilis  who  bad  learned  in  the  best  of  schools — that  of  active  service — 
to  trust  and  depend  on  their  officers  and  themselves. 

During  the  fighting  in  Uganda  geographical  work  bad  not  been  alto- 
gether neglected.  In  Budda  and  Ankole  the  late  Captain  Kirkpatriok 
bad  added  to  our  knowledge  and  discovered  a  small  lake.  In  Bulam- 
wezi  Lieut.  Bright  had  filled  in  a  black  between  the  Maanja  and  Lugogo 

k  2 
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rivers ;  while  in  the  north  of  Chagwe  and  Namionjwa  I  bad  been  able  to 
rectify  the  existing  maps.  Lake  Ibrahim  was  found  to  be  non-existent 
« in  the  form  shown.  During  a  reconnaissance  in  canoes  on  Lake  Choga, 
I  was  strnek  by  the  fact  that  it  had  no  land  horizon  on  the  east,  and 
learned  from  the  natives  that  it  extended  some  50  miles  in  that  direction. 
It  was  not  till  some  months  later  that  this  could  be  verified  by  a  flying 
column  under  the  late  Captain  Eirkpatrick  and  Captain  M'Loughlin, 
which  mapped  out  the  configuration  of  the  lake.  This  work,  which  has 
already  appeared  in  the  Journal  of  the  Society,  shows  that  Lake  Choga 
is  worthy  to  have  a  place  amongst  the  minor  reservoirs  of  the  Nile. 
They  also  heard  of  a  large  lake  north  of  Choga,  with  which  it  is  said 
to  be  connected  by  marshes ;  this,  however,  they  were  unable  to  visit, 
as  it  was  situated  in  then  hostile  territory,  so  a  chance  is  left  for  some 
enterprisiDg  Uganda  officer.  Another  large  lake,  Mpologoma,  was  also 
heard  of  which  is  situated  between  Usoga  and  Mount  Elgon,  and,  indeed, 
indications  of  this  lake  were  afterwards  seen  from  the  western  spurs  of 
the  mountain.  The  interior  of  Usoga  is  not  unknown  to  individual 
officers,  but  unfortunately  it  has  never  been  mapped,  so  the  Mpologoma 
region  affords  another  field  for  local  geographical  enterprise. 

In  addition  to  this  work  in  Uganda,  I  must  not  omit  to  mention 
what  Major  Austin  had  already  completed  during  his  journey  from 
Ngare  Nyuki  to  Save  and  thence  to  Mumia's,  a  journey  during  which 
he  had  not  only  secured  new  information,  but  had  been  able  to  correct 
mistakes  in  the  work  of  others  who  had  previously  sketched  in  the 
country  under  less  favourable  conditions.  During  the  first  part  of  the 
journey  northward  from  Baringo  he  travelled  through  the  country  of 
the  Suk,  a  tribe  who  mostly  inhabit  mountainous  country  and  dwell 
in  little  scattered  hamlets  of  a  few  huts  instead  of  in  villages.  They 
are  not  wholly  pastoral,  but  their  cultivation  is  in  small  patches  which 
produce  little  more  than  is  necessary  for  their  own  consumption.  These 
patches  of  cultivation  are  often  irrigated  with  a  certain  amount  of 
skill.  The  Suk  have  always  been  known  as  good  fighters  who  have 
held  their  own  against  the  Masai,  and,  indeed,  in  September  the 
expedition  met  a  war-party  of  Masai  who  were  returning  after  an 
unsuccessful  raid  into  Suk  country,  where  they  had  been  very  roughly 
handled  by  these  hardy  mountaineers. 

The  Suk  elders  candidly  informed  Major  Austin  that  at  first  they 
had  contemplated  attacking  his  caravan,  but  that,  after  consideration, 
they  thought  he  was  too  strong,  and  so  preferred  peace.  The  ex- 
pedition evidently  improved  on  acquaintance,  as  ultimately  we  became 
great  friends,  and  the  natives  looked  after  the  steel  boat  and  its  stores 
for  some  months  without  stealing  a  single  bolt;  and  still  later,  when 
Lieut.  Bright  revisited  Marich,  the  population  gave  him  an  enthusiastic 
reception,  and  got  gloriously  intoxicated  in  his  honour. 

Major  Austin  left   the  Suk  country  at  Marich,  and   marched  west 
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to  Mount  Elgon,  the  route  at  first  leading  along  the  Moroni  river 
through  a  very  mountainous  and  wooded  defile,  where  the  caravan  only 
made  good  10  miles  in  three  long  days.  Once  into  the  open  grass 
country  of  the  Guash  Ngishu  plateau,  his  column  made  better  progress 
to  Save,  on  the  northern  slopes  of  Mount  Elgon,  whence  he  marched 
to  join  the  fighting  force  at  Lubwa's  in  Usoga. 

Leaving  Mumia's  in  the  end  of  June,  1898,  we  marohed  to  Save  by 

a  route  to  the  west  of  Mount  Elgon,  as  the  districts  on  that  side  were 

reported  to  be  very  rich  in  food.     The  southern  and  eastern  base  of  this 

grand  mountain  mass,  to  march  round  which  is  nearly  a  month's  journey, 

had  already  been  visited  by  the  late  Joseph  Thomson,  Messrs.  Jackson 

and  Gedge,  as  well  as  by  Mr.  Hobley  and  officers  of  my  expedition. 

The  summit  had  been  reached  in  1890  by  Jackson  and  Gedge,  who 

found  it  contained  a  great  crater-like  depression  some  8  miles  in  diameter. 

But  the  only  previous  traveller  who  had  visited  the  western  slopes 

was  Mr.  Hobley,  who  had  in  1896  made  a  very  plucky  trip  right  round 

Elgon.     He  had  kept  at  a  comparatively  high  altitude,  and  found  the 

route  very  difficult  owing  to  the  heavy  ascents  and  descents  over  the 

numerous  spurs.     Our  route  was  still  more  to  the  westward,  with  a 

view  to  avoiding  so  much  mountain  work,  but  even  so  we  had  to  do  a 

good  deal  of  climbing. 

One  striking  feature  of  Mount  Elgon  is  that,  while  on  the  east  it 
slopes  down  to  the  plain  comparatively  gradually,  on  the  south,  west,  and 
north  the  gentler  upper  slopes  end  abruptly  in  a  great  line  of  precipitous 
cliffs,  in  which  are  situated  the  famous  caves.  On  the  west  there  is  a 
great  mass  of  broken  and  rugged  ground  below  the  cliff  wall,  and  on 
the  north  there  is  a  series  of  fertile  terraces,  but  still  the  general 
features  are  as  stated.  The  western  slopes  are  densely  inhabited  by 
numerous  small  tribes  of  Bantu  origin,  who  style  their  country  Masawa. 
The  cultivation  is  the  most  luxuriant  I  have  seen  anywhere  in  Africa ; 
the  hillsides  are  one  mass  of  banana  plantations,  while  in  the  well- 
watered  valleys  are  extensive  fields  of  grain,  sweet  potatoes,  and  beans. 
Mr.  Hobley  found  on  the  south  that  there  was  reported  to  be  a 
tribe  who  lived  on  the  upper  slopes,  called  the  Elgonyi,  from  whom  the 
hill  was  supposed  to  get  its  name.  We  not  only  heard  of  the  Elgonyi 
on  the  south,  but  also  on  the  west  and  north,  so  I  am  inclined  to  think 
that  the  old  name  Elgon  is  more  appropriate  than  Masawa,  which  is 
really  the  district  lying  on  its  western  slopes. 

The  work  of  our  expedition  has  enabled  a  fairly  accurate  map  of  the 
lower  slopes  of  Mount  Elgon  to  be  prepared,  but  the  more  elevated  parts 
will  well  repay  further  work  both  for  the  zoologist,  entomologist,  and 
botanist,  as  this  mountain  region  appears  to  possess  varieties  and  species 
of  its  own. 

We  had  already  established  the  most  friendly  relations  with  the 
tribes  on  the  northern  terraces  of  Mount  Elgon,  who  are  an  interesting 
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people  allied  by  blood  with  the  Wanandi  and  Wakamasia.  Indeed,  I 
hope  to  show  that  these,  with  the  Walako,  south  of  the  mountain,  the 
Wakamasia,  Waelgeyo,  Wasuk,  and  Wanderobo  are  all  fragments  of  a 
great  and  widespreading  tribe  which  held  the  surrounding  country 
before  the  advent  of  Masai  and  Bantu  conquerors. 

These  Wasave  are  a  well-proportioned  but  small  race  of  mountaineers, 
not  addicted  to  much  in  the  way  of  clothing,  but  who  make  very  hand- 
some girdles  and  head-dresses  by  an  embroidery  of  oowrie  shells  sewn  on 
leather.  They  carry  spears  and  large  shields,  and  use  poisoned  arrowB ; 
the  poison  appears  to  be  of  the  same  vegetable  type  as  that  in  use  farther 
south,  and  is  very  fatal  when  fresh,  and  comparatively  harmless  when  old 
and  dry.  The  Wasave  told  us  that  originally  their  extensive  cultivation 
extended  on  to  the  plains  around  Elgon,  but  that  under  pressure  of  more 
powerful  tribes  they  had  gradually  been  compelled  to  restrict  themselves 
to  the  lower  slopes  of  the  mountain. 

At  Save,  in  the  end  of  July,  the  expedition  was  organized  into  three 
columns.  One  of  these  under  Major  Austin  carried  out  that  portion  of  onr 
work  which  was  contemplated  in  the  neighbourhood  of  Lake  Rudolf.  I 
need  not  say  much  about  this  part  of  the  work,  as  Major  Austin  is  himself 
to  tell  us  to-night  something  of  his  experiences,  but  I  may  say  that  he 
suocessf  ully  carried  out  the  task  I  set  him,  in  the  face  of  great  difficulties, 
and,  though  under  most  anxious  conditions,  has  done  a  great  deal  of  very 
valuable  geographical  work. 

Another  column  was  entrusted  to  Lieut,  the  Hon.  Hanbury  Tracy, 
who  had  to  maintain  our  posts  at  Save,  keep  open  mail  communications, 
and  organize  a  fresh  transport  corps  by  purchasing  and  equipping 
donkeys.  This  he  had  to  do  single-handed,  and  he  did  it  with  a  success 
and  punctuality  which  reflect  on  him  the  greatest  credit. 

The  third  column,  under  my  personal  command,  advanced  northward 
into  Karamojo  and  the  unknown  regions  beyond,  which  were  a  blank 
on  the  existing  maps.  Previous  knowledge  of  these  regions  was  practi- 
cally nil.  Mr.  Donaldson  Smith  had  seen,  when  north  of  Lake  Rudolf, 
great  grass  plains  stretching  towards  the  Nile.  Mr.  Cavendish,  from 
the  summit  of  Mount  Lubur,  beheld  range  after  range  of  forest-clad 
hills.  Jackson,  Gedge,  and  Hobley,  from  the  northern  slopes  of  Mount 
Elgon,  had  described  a  great  swampy  plain  stretching  to  the  Nile. 
These  descriptions  were  somewhat  conflicting.  Each  was  undoubtedly 
right  from  their  point  of  view,  but  these  points  were  widely  separated. 

So  much  for  what  had  been  seen.  What  had  been  learned  from 
natives  was  even  more  vague.  Emin  had  heard  of  Karamojo  as  scarce 
in  water  and  rich  in  camels;  Martin  and  others  that  there  was  no 
cultivation  in  Karamojo,  which  was  inhabited  by  scattered  hunters; 
while  we  had  information  of  a  rich  country  like  Kavirondo,  though  no 
two  people  agreed  as  to  how  to  get  there. 

When  we  first  left  Mount  Elgon,  we  were  inclined  to  think  that 
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Jackson  and  Hobby  wore  not  far  out,  for  our  first  four  marches,  as  we 
shaped  our  course  for  the  eastern  base  of  Mount  Debasian,  led  through 
difficult  swamps,  which  drained  into  Lake  Salisbury.  We  afterwards 
discovered  that  by  keeping  still  more  to  the  east  most  of  the  swamps 
could  have  been  avoided,  but  knowledge  of  this  kind  is  often  the  result 
of  experience. 

Debasien  is  a  magnificent  rocky  mountain,  rising  to  several  well- 
marked  peaks,  the  highest  of  which  reaches  an  altitude  of  9700  feet 


■3W* 


above  the  sea.  On  its  upper  slopes  much  vegetation  was  seen,  and  it 
is  inhabited  by  a  weak  and  poor  tribe  who  are  allied  to  the  Suk,  the 
former  owners  of  the  country.  Debasien  was  formerly  wrongly  named 
after  the  district  Likakisira,  which  lies  at  the  foot  of  the  mountain. 

Onoe  we  passed  Debasien  we  found  the  country  became  much  drier. 
It  was  at  this  season  fairly  well  watered  by  numerous  small  streams 
flowing  to  the  Turkwel,  and  for  the  moat  part  consisted  of  grass  land, 
with  a  good  deal  of  mimosa  bush  and  a  fringe  of  forest  along  the  more 
important  s 
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We  had  now  a  good  view  of  another  mountain,  Moroto,  which  had 
an  altitude  of  10,000  feet,  and  formed  an  even  more  imposing  mass  than 
Debasien.  From  this  mountain  a  range  of  peaks  extended  to  the 
Tnrkwel,  and  we  learned  that  this  range  was  inhabited  by  the  Wasuk. 
These  peaks  were  very  useful,  as  they  were  common  to  the  surveys  of 
Major  Austin  and  myself,  and  thus  enabled  us  to  connect  up  our  work 
and  secure  a  cross-check. 

So  far  we  had  seen  nothing  of  any  inhabitants,  except  a  small  settle- 
ment of  Earamojo  hunters;  but  on  the  eleventh  day  from  Save  we 
arrived  in  the  highly  cultivated  and  thickly  peopled  district  of  Manimani, 
which  lies  south-west  of  Mount  Moroto.  Lieut.  Hanbury  Tracy  had 
already  pushed  a  reconnaissance  to  this  point,  and  established  friendly 
relations  with  the  people.  And  we  found  they  were  soon  on  the  best  of 
terms  with  us,  more  especially  as  we  had  the  good  fortune  to  bag  an 
elephant,  the  meat  of  which  made  many  of  them  happy. 

At  Manimani  we  met  a  Swahili  trading  caravan  which  had  just 
returned  from  the  north.  They  reported  a  force  of  three  hundred 
Sudanese  ten  days  distant  on  our  proposed  line  of  advance,  and  handed 
us  a  letter  they  had  intercepted,  which  showed  that  the  people  were  in 
communication  with  our  old  enemies  the  Uganda  mutineers.  This 
was  serious  intelligence,  as  my  escort  was  only  fifty  men,  and,  all  told, 
we  could  barely  put  in  the  field  two  hundred  and  fifty  rifles.  I  accord- 
ingly determined  to  leave  all  our  heavy  baggage  and  transport  at 
Manimani  under  a  small  escort,  and  push  on  with  a  light  fighting 
column  of  two  hundred  rifles,  to  ascertain  the  attitude  of  the  Sudanese 
before  committing  my  heavily  laden  caravan  to  a  possibly  powerful 
hostile  combination. 

From  Manimani  our  route  lay  west-north-west  to  the  Karamojo 
district  of  Bukora,  which  was  of  even  greater  extent  and  more  highly 
cultivated  than  Manimani.  Indeed,  the  amount  of  cultivation  in  this 
part  of  Karamojo  was  very  striking,  consisting  as  it  did  almost  entirely 
of  millet.  The  river  Akinyo,  which  rises  in  Mount  Moroto,  and  flows 
through  the  districts  of  Manimani  and  Bukora,  has  a  sandy  bed  40  to 
60  yards  in  width,  and  with  well-defined  clay  banks.  Water  flows 
during  the  rains,  and  can  always  be  found  a  few  feet  below  the  surface 
in  the  driest  of  seasons. 

The  Karamojo  people  are  a  magnificently  developed  people  of  great 
stature ;  indeed,  they. .appeared  to  us  as  almost  gigantic  after  our  stay 
amongst  the  Wasave.  To  give  some  idea  of  this,  I  may  mention  that 
our  Sikh  escort,  picked  men  from  two  of  the  finest  Sikh  regiments  in 
India,  did  not  look  big  men  amongst  a  crowd  of  the  Wakaramojo. 
The  Wakaramojo  have  a  very  warlike  reputation,  and  it  was  not  hard 
to  believe  this  well  founded,  since,  living  as  they  do  in  an  open  grass 
country  in  flimsy  villages,  and  possessing  immense  herds  of  cattle 
donkeys,  sheep,  and  goats,  they  must  be  stout  fighters  to  protect  their 
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property.  I  rather  fancy  they  are  also  excellent  raiders,  as  there  was 
a  suspicions  dearth  of  live  stock  amongst  the  weaker  tribes  on  the 
borders  of  their  country.  We  found  them,  however,  most  friendly  to 
Europeans,  frank  and  outspoken,  and  without  exception  the  most  honest 
race  of  savages  I  have  ever  dealt  with  in  Africa.  The  people  live  in 
small  scattered  kraals,  each  of  which  is  surrounded  by  a  light  stockade 
of  branches.  The  huts  are  small,  and  are  thatched  in  successive  layers, 
which  give  them  an  unusual  appearanoe.  Their  live  stock  is  driven 
into  the  kraals  at  night,  and  the  extremely  small  entrance  closed  with 
a  thorn  bush. 

Each  village  or  little  group  of  villages  has  its  own  chief,  but  im- 
portant matters  are  settled  by  a  council  of  all  the  chiefs,  and  as  there 
are  very  strict  and  recognized  rules  regarding  the  settlement  of  serious 
disputes,  there  is  no  fighting  between  these  numerous  settlements.  In 
case  of  war  against  surrounding  tribes,  the  council  of  chiefs  elect  two 
fighting  leaders ;  in  this  respect,  as  indeed  in  many  of  their  customs, 
they  resemble  the  Masai. 

The  women  have  perhaps  more  latitude  allowed  them  in  Earamojo 
than  in  most  African  tribes,  as  marriage  is  not  merely  a  matter  of 
barter.  If  the  girl  objects  to  marry  her  suitor,  her  refusal  is  absolute 
and  settles  the  matter.  This  fact  naturally  makes  the  relations  of  the 
sexes  more  in  keeping  with  civilized  ideas.  The  women  are  decently 
clothed  in  skins,  but  the  men  wear  no  clothing,  unless  the  extraordinary 
felted  head-dress,  which  hangs  low  over  their  shoulders,  is  classed  as 
clothing.  This  head-dress  has  already  been  described  by  other  travellers, 
as  it  is  also  worn  by  the  Turkana  and  Suk. 

A  Karamojo  warrior,  with  his  felted  hair-bag  decked  with  ostrich 

feather,  his  iron  collar  and  ivory  bangles,  is  a  very  striking  sight.     He 

carries  two  spears,  which  can  be  used  either  for  throwing  or  stabbing, 

a  knobkerry,*and  a  very  small  light  shield  made  of  hide.     Many  also 

wear  a  small  circular  wrist- knife,  with  which  terrible  wounds  can  be 

inflicted  in  a  rough  and  tumble.     The  cutting  edges  of  the  knife  and  of 

the  spear-heads  are  carefully  protected  by  ingenious  sheaths  made  of 

leather.    Many  of  the  customs  of  the  Wakaramojo,  like  their  language, 

are  closely  related  to  those  of  the  Masai,  and  they  have  the  same  belief 

in  one  Supreme  Being  and  in  various  omens,  but  into  these  there  is 

hardly  time  to  go  at  present. 

From  Bukora  our  route  lay  north,  along  the  arc  of  a  circle  to 
Dodosi,  another  large  Karamojo  district  of  great  fertility,  and  six  days 
distant.  The  road  lay  for  the  most  part  over  fine  open  grass  plains, 
which  swarmed  with  game,  but  in  places  where  we  threaded  our  way 
amidst  small  rocky  hills  we  encountered  a  good  deal  of  bush.  The 
river-courses  were  mostly  dry,  but  water  could  be  obtained  by  digging 
or  from  rock  pools,  the  position  of  which  was  known  to  our  native  guides. 
At  Dodosi  we  learned  that  Karamojo  extended  northward  for  nearly 
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a  degree,  but  that  the  plateau  became  more  arid  and  uninhabited  the 
farther  north  we  got,  and  could  only  be  traversed  for  a  few  months  in 
the  year. 

From  Dodosi,  where  the  people  were  as  friendly  as  in  the  south,  we 
turned  almost  due  west  in  search  of  food;  for,  though  there  was 
abundant  cultivation  in  Manimani,  Bukora,  and  Dodosi,  the  crops  were 
not  yet  ripe,  and  grain  could  not  be  purchased. 

On  this  western  march  to  Gule  we  entered  a  new  style  of  country 
as  we  neared  the  edge  of  the  Earamojo  plateau,  which  was  broken  by 
ranges  of  bold  mountains  rising  from  7000  to  9000  feet  above  the  sea. 
The  rivers  were  now  actual  flowing  streams  instead  of  dry  beds,  and 
ran,  to  a  great  extent,  through  well-wooded  country. 

On  August  21  we  reached  Gule,  a  fertile  valley  amidst  the  rooky 
hills  of  Bom,  and  at  once  sent  out  to  invite  the  Sudanese  to  visit  us. 
This  they  did  on  the  23rd.  They  halted  their  main  body  some  distance 
from  our  camp,  while  their  advanced  guard  with  a  flag  and  trumpeter 
approached  us.  On  finding  we  were  friendly,  a  call  was  blown  on  the 
trumpet,  which  was  a  mysterious  machine  made  of  gourds  and  leather, 
and  the  main  body  marched  up  in  good  order.  There  were,  however, 
only  two  old  Egyptian  soldiers  amongst  them,  and  the  remainder  were 
trained  Shulis  armed  with  muzzle-loaders. 

From  these  men  we  learned  that  the  Uganda  mutineers  were  beating 
up  recruits  amongst  the  old  Sudanese  who  were  still  scattered  about  in 
this  part  of  the  world,  and  were  located  in  somewhat  unpleasant 
proximity  to  our  further  line  of  advance.  One  old  ruffian  calmly  ad- 
mitted he  was  an  emissary  of  the  mutineers,  and  had  left  their  camp  in 
July.  Still,  we  had  learned  that  these  Sudanese  were  not  formidable 
in  themselves,  and  were  grateful  to  them  for  bringing  us  a  quantity  of 
food  for  sale,  as  the  local  supply  at  Gule  was  insufficient  for  our  wants. 
It  was,  however,  apparent  that  additional  supplies  could  be  obtained 
from  the  neighbourhood,  so  on  August  30  Lieut.  Pereira  and  I,  with 
most  of  the  unarmed  men  and  a  small  escort,  returned  to  Manimani  to 
bring  up  the  remainder  of  the  column  and  baggage,  leaving  Captains 
McLoughlin  and  Eirkpatriok  with  the  bulk  of  our  fighting  men  at 
Gule,  to  lay  in  a  supply  of  food. 

I  need  not  trouble  you  with  our  return  journey.  Suffioe  it  to  say 
that,  as  we  had  only  five  days'  rations  with  which  to  oover  thirteen 
marches,  we  travelled  fast.  On  September  11  we  began  our  return 
march  to  Gule,  but  when  we  were  about  halfway  most  disquieting  news 
came  from  that  part.  It  appeared  that  the  Uganda  mutineers,  reinforced 
by  scoundrels  of  all  sorts,  were  nearer  to  Gule  than  had  been  expected, 
and  that  hardly  a  day  passed  without  their  spies  visiting  our  camp  or 
its  neighbourhood.  Moreover,  the  local  natives  said  they  were  afraid 
to  bring  us  food,  for  fear  of  incurring  the  displeasure  of  the  mutineers. 
It  transpired  that  this  was  due  to  Jardin   EfFendi   and  seventy  men 
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having  reached  a  point  only  20  mites  from  Gale,  bat  when  this  warrior 
heard  that  we  were  the  same  people  he  had  fought  against  in  Usoga 
and  in  consequence  left  very  hurriedly,  the  situation  improved,  and 
food  began  to  come  in  plentifully. 

However,  the  news  led  me  to  withdraw  my  advanced  post  to  Titi, 
which  was  in  the  Earamojo  country,  where  the  Shuli  sympathizers  of 
the  mutineers  were  afraid  to  penetrate.     Titi  had,  moreover,  the  advan- 


tage that  it  was  open  and  healthy,  and  in  every  way  waa  better  fitted 
for  a  lengthened  stay,  especially  as  the  crops  were  now  nearly  ripe,  and 
in  a  fortnight  there  would  be  an  abundant  supply  of  food. 

By  the  beginning  of  October  the  foroe  was  reassembled  at  Titi,  and 
on  the  4th  of  that  month  we  commenced  our  advance  to  Latuka. 
Captain  Eirkpatrick  with  seventy  rifles  remained  in  charge  of  Titi, 
while  MeLoughlin  and  Feroira  accompanied  my  column,  which  mustered 
nearly  two  hundred  rifles.  We  had  not  only  the  anxiety  of  having  the 
Uganda  mutineers  on  our  flank,  but  had  also  learned  that  there  was  an 
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independent  force  of  Sudanese  in  Latuka,  who  were  thought  by  some 
to  be  allied  to  the  Dervishes,  and  who  might  also  be  in  communication 
with  the  mutineers,  as  we  knew  the  latter  had  tried  to  win  them  over. 
To  conceal  our  movements  as  long  as  possible,  we  chose  a  new  route, 
which  kept  us  under  cover  of  the  Nangiya  mountains.  At  first  we  kept 
along  the  north-east  side  of  these  mountains,  whose  culminating  peak 
is  nearly  8000  feet  high ;  but,  finding  that  part  was  so  overgrown  with 
long  grass  as  to  make  progress  very  slow,  we  decided  to  cross  the  range 
to  Solian,  where  we  were  informed  there  was  a  denser  population,  and 
presumably  better  roads.  It  took  us  two  days  to  cross  the  range, 
the  passes  reaching  altitudes  of  5300  and  5100  feet.  We  found  the 
mountains  inhabited,  and  that  there  was  a  great  deal  of  cultivation  by 
the  banks  of  the  numerous  mountain-streams.  The  scenery  was  very 
beautiful,  and  from  a  small  plateau  above  Solian  we  got  a  magnificent 
view  right  to  the  mountains  of  Agoro  and  Logire,  which  are  the  portals 
of  Latuka. 

All  these  peoples  who  inhabit  Rom  and  the  Nangiya-Solian  range 
are  Langu,  but  not  pure  Earamojo.  Neither  in  physique  nor  in  fighting- 
power  do  they  equal  this  tribe,  but  they  are  friendly  people,  with  a 
good  idea  of  working  in  iron  and  of  agriculture,  and  make  use  of 
irrigation  to  a  considerable  extent. 

From  Solian  we  pushed  westwards  to  the  isolated  hills  of  Kiteng, 
where  there  was  formerly  an  Egyptian  post.  The  natives  here  were 
Shuli,  but  were  very  well  disposed  and  anxious  for  us  to  make  a  stay 
with  them.  This  could  not  be  done,  as  it  was  necessary  to  push  on. 
The  ohief  of  Kiteng,  who  had  previously  visited  Latuka,  volunteered  to 
be  our  guide.  Under  his  guidance  we  still  kept  west  to  Akol,  another 
cultivated  region  round  a  small  group  of  hills.  Again  we  had  an 
enthusiastic  reception  from  the  natives,  who  were  most  anxious  that 
trade  should  once  more  visit  their  country. 

It  was  a  source  of  great  surprise  to  these  natives  that  I  was  able, 
from  one  of  Smith's  old  maps,  to  now  recognize  some  of  the  dominant 
points  in  the  hills  to  the  westward.  Ultimately  I  think  they  concluded 
I  must  be  a  son  of  that  distinguished  traveller  who  had  acquired  by 
heredity  some  mysterious  instinct  for  locality. 

From  Akol  the  route  lay  nearly  due  north  to  Tertenia,  another  great 
mountain  nearly  8000  feet  above  the  sea,  and  whose  slopes  were  densely 
peopled  by  a  very  friendly  and  prosperous  tribe.  The  villages  were 
for  the  most  part  perched  amidst  the  rocks  and  cliffs,  and  evidently  the 
sites  were  selected  for  defensive  considerations.  But  the  amount  of 
cultivation  all  along  the  base  of  the  mountain  was  surprising,  a  grain 
called  mwele  having,  however,  taken  the  place  of  millet.  The  natives 
brought  us  presents  of  beautiful  honey,  goats,  and  fowls,  and  here  we 
added  to  our  train,  as  nearly  a  dozen  men  decided  to  accompany  us  to 
Latuka. 
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The  country  between  Soliau  and  Tertonia  had  been  more  covered 
with  long  graae  and  bush,  and  was  far  more  trying  to  inarch  through  ; . 
but,  on  the  other  hand,  the  road  was  good,  as  there  seems  to  be  a  good 
deal  of  inter-communication  between  the  various  settlements. 

One  march  from  Tertenia  and  we  enoamped  in  Latuka,  under  the 
shadow  of  Logire,  a  fine  mountain  whose  summit  is  8700  feet  above  the 
sea.  Here  we  were  surprised,  I  may  say  unpleasantly  surprised,  to  see 
several  men  approaching  us  in  the  familiar  Dervish  jibbas.     They  were, 


however,  very  cordial,  and  explained  that,  though  Latuka  had  joined  the 
Dervishes  to  save  the  country  from  devastation,  and  had  iu  consequence 
been  presented  with  a  complete  outfit  of  jibbas,  the  sultan  and  people 
would  be  most  happy  to  see  us,  as  there  were  no  Dervishes  at  present  in 
Latuka.  We  were  also  told  that,  owing  to  locusts,  there  was  no  food  to 
be  had  in  that  country  except  ground-nuts. 

However,  there  was  food  in  Logire,  so  we  halted  a  day  and  laid  in  a 
supply.  Then  we  moved  dewn  the  magnificent  valley  between  the 
mountains  of  Logire  and  the  still  higher  Agoro  range,  and  that  night 
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camped  near  a  typical  Latuka  village  with  its  high  conical  huts.  We 
•  were  at  once  visited  by  some  of  the  village  dignitaries,  who  wore  the 
extraordinary  Latuka  head-dress,  which  resembles  a  brass  helmet.  These 
people  did  not  wear  jibbas,  but  when  they  saw  our  Sikhs  they  were  much 
alarmed,  thinking  they  were  Dervishes,  and  were  in  two  minds  as  to 
whether  they  ought  not  to  go  home  and  get  into  Dervish  kit  at  once. 
However,  they  recognized  that  the  presence  of  Europeans  rather  dis- 
counted the  Dervish  theory,  and  we  were  soon  great  friends.  Next  day 
we  got  amongst  numerous  villages,  all  built  in  strong  positions,  and  for 
the  most  part  stockaded  or  shut  in  by  bamboo  fences.  The  high-pitched 
conical  roofs  were  very  striking  after  the  usual  type  of  hut  to  which  we 
had  been  accustomed.  The  Latuka  warriors  were  also  very  picturesque, 
but  we  did  not  see  much  of  the  handsome  bead  head-dress  which  Baker 
describes.  I  suppose  the  fashion  must  have  ohanged,  as  the  brass-helmet 
arrangement  was  now  in  vogue.  The  arms  carried  are  two  long  throw- 
ing-spears  and  three  small  assegais,  the  latter  being  very  neatly  worked. 
The  shield  is  large  and  finished  above  with  two  semicircles,  while  the 
square  lower  end  is  ornamented  with  a  tuft  of  ostrich  plumes.  A  great 
many  of  the  men  also  carried  muskets,  and  not  a  few  Remington  rifles 
were  to  be  met  with,  but  the  supply  of  ammunition  was  small. 

At  first  the  people  were  not  inclined  to  let  us  pass,  until  the  sultan, 
who  has  a  very  real  power,  had  signified  his  pleasure  regarding  us. 
But  their  suspicions  were  allayed  when  I  sent  on  an  Arabic  letter  to 
the  sultan.  It  afterwards  transpired  there  was  no  one  in  Latuka  who 
could  read  an  Arabic  letter ;  but  that  apparently  did  not  matter,  as  they 
recognized  the  familiar  characters,  and  decided  we  could  be  no  others 
than  friends. 

The  letter  having  been  sent  off,  we  proceeded  on  our  way,  and 
camped  about  4£  miles  from  Logguren,  the  residence  of  the  sultan's 
mother.  That  evening  we  heard  a  great  drumming  and  shouting  near 
Leggomen,  and  about  11.30  p.m.  the  camp  was  visited  by  five  Sudanese, 
who  were  delighted  to  recognize  old  friends  amongst  my  Sudanese 
escort.  From  them  we  learned  that  the  sultan  was  highly  gratified 
by  our  arrival,  and  would  himself  visit  us  next  morning. 

On  October  21,  the  sultan,  with  an  immense  following,  visited  our 
camp,  and  we  were  soon  on  the  most  cordial  terms.  We  found  a  few 
of  the  principal  men  clothed  in  a  coarse  cotton,  but  the  large  majority 
were  naked.  Every  sort  of  trade  goods  was  in  great  demand,  but,  as 
we  had  been  warned,  food  was  very  scarce. 

From  the  sultan  we  learned  that  the  Dervishes  had  raided  into  Berri, 
35  miles  north,  and  were  established  at  Bor,  from  which  they  have 
since  moved  in  consequence  of  the  Congolese  advance.  We  also  learned 
that  communication  on  the  Nile  had  been  interrupted,  and  no  ganboats 
were  at  Lado  or  even  heard  of.  We  had  still  in  hand  ten  days'  rations, 
or  sufficient  to  get  to  Lado,  but  had  not  sufficient  food  or  trade  goods 
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to  get  bank,  even  if  food  oould  be  purchased  there.  Berri  was  said  to 
be  devastated,  and  the  country  east  of  Berri  uninhabited.  In  the  cir- 
cumstances there  was  nothing  for  it  but  to  turn  back,  but  first  we  all 
visited  Tarangole,  which  we  found  to  be  a  considerable  town  about 
a  mile  long,  and  densely  packed  with  huts. 

The  saltan  showed  us  over  one  of  his  large  huts.  It  had  the  usual 
high-pitched  roof,  and  appeared  to  consist  of  a  circular  mud  wall  and 
a  circular  verandah.  We  found,  however,  that  the  roof  was  carried 
on  the  verandah  posts,  and  that  2  feet  of  air-space  existed  between  the 
top  of  the  mud  wall  and  the  roof.     The  wall  was  nicely  plastered,  and 


on  the  inside  were  some  rude  pictures  done  in  coloured  clays.  One  of 
these  was  a  historical  picture,  representing  the  sultan  riding  on  his 
state  donkey. 

It  was  interesting  to  compare  our  impressions  with  those  of  Baker. 
The  first  thing  that  struck  us  was  the  great  dearth  of  cattle,  and  the 
saltan  told  us  there  were  but  few  left  in  his  country,  though  they  still 
had  large  herds  of  goats. 

Baker  had  noted  that  the  Latuka  people  were  quite  different  from 
the  Nilotic  tribes,  and  he  was  inclined  to  class  them  as  Gallas.  I 
noticed  that  most  of  the  few  words  of  Latuka  which  he  gave  were 
identical  with  Masai,  and  on  making  out  a  more  extensive  comparative 
vocabulary,  I  found  the   connection  between  the  two  langnages  was 
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well-marked.  Indeed,  the  Latuka  language  showed  an  even  closer 
connection  with  Masai  than  with  the  nearer  and  intervening  language 
of  Karamojo. 

Our  return  journey  need  not  be  gone  into  in  any  length.  During 
a  portion  of  the  way  we  made  a  dStour  by  Kuron,  and  found  a  pleasant 
mountain  country  with  fertile  valleys,  many  of  them  well  irrigated  and 
inhabited  by  a  friendly  and  prosperous  population.  One  march  was 
notable,  as  it  lay  through  an  extensive  jungle  of  bamboo,  at  the  low 
altitude  of  4000  feet. 

We  reached  Titi  on  November  6,  to  find  that  our  post  there  was 
flourishing,  that  the  natives  were  more  friendly  than  ever,  and  Captain 
Kirkpatrick  had  carried  out  some  useful  exploration  to  the  north.  At 
this  place  we  learned,  for  the  first  time,  of  the  dispatch  of  a  powerful 
expedition  from  Uganda  in  July,  under  Lieut.-Colonel  Martyr,  with 
orders  to  proceed  down  the  Nile.  You  all  know  that  this  expedition  was 
unfortunately  stopped  by  the  sudd. 

On  November  15  we  began  our  return  march  to  Save,  but  were 
delayed  at  Bukora  owing  to  the  treacherous  murder  of  our  comrade, 
Captain  Kirkpatrick,  d.s.o.,  and  some  of  his  men  by  the  natives  of 
Nakwai.  His  murder  was  promptly  avenged  by  a  punitive  expe- 
dition, which  taught  this  treacherous  tribe  a  bitter  lesson ;  but  nothing 
could  make  up  for  the  loss  of  a  brave  comrade  who  had  shared  in  our 
fighting  and  our  successes,  and  had  repeatedly  been  noticed  for  his 
gallant  conduct.  His  death  could  not  fail  to  cast  a  gloom  over  our 
return,  as  he  had  deservedly  won  the  respeot  and  esteem  of  both 
officers  and  men. 

On  December  12  we  reached  Save,  and  from  there  commenced  our 
return  march  to  the  coast,  which  was  reached  on  March  5. 

The  geographical  results  of  the  expedition  have  been  instrumental 
in  filling  in  a  blank  on  the  maps  between  Lake  Rudolf  and  the  Nile, 
and  in  greatly  adding  to  our  knowledge  of  the  drainage  system  of  these 
regions.  The  mo9t  marked  result  was  the  discovery  that  the  high  and 
healthy  plateau,  known  further  south  under  the  names  of  Mau,  Nandi, 
and  the  Guash  Ngishu,  runs  far  to  the  northward,  though  at  a  reduced 
altitude.  Immediately  north  of  Elgon,  this  plateau  is  much  narrowed 
by  the  extension  eastward  from  the  Nile  of  a  great  swampy  depression, 
in' which  are  situated  numerous  lakes,  such  as  Choga,  Salisbury,  and 
Mpologoma.  Northward  of  this,  again,  the  plateau  throws  out  numerous 
mountain  ranges  with  a  general  north-westerly  direction  ;  the  most 
marked  are  the  Nakwai,  Lobor-Agoro  hills,  the  Nangiya-Kuron-Logire- 
Latuka  range,  and  the  Morongole-Harogo  range.  From  views  of 
still  more  distant  mountains,  whose  exact  position  could  not  be  deter- 
mined, the  same  structure  would  appear  to  characterize  the  country 
still  further  to  the  north. 

The  western  edge  of  the  Karamojo  plateau,  as  well  as  its  offshoots, 
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the  ranges  named,  is  well  watered,  but  the  plateau  itself  is  far  drier, 
and  it  is  doubtless  to  this  faot  that,  in  spite  of  its  lower  altitude — 4000 
to  5000  feet  above  the  ki — it  is  so  healthy.  Mount  Elgon  and  the 
western  edge  of  the  Karamojo  plateau  would  appear  to  mark  the  eastern 
limit  of  the  double  rains,  while  on  the  Karamojo  plateau  itself  there  is 
only  one  rainy  season — -May,  Juno,  July. 

The  same  conditions  appear  to  prevail  further  north,  where  the 
plateau  cannot  be  crowed  except  in  the  rainy  season.  This,  indeed, 
prevented   our   reaching   the   reported    gold -producing   oasis  of    Lali, 


LwT  ^fl       ^wk^2    *  '.  s    .^Lw^aV     ^w** 
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where  our  Swahilis  would  have  us  believe  a  certain  amount  of  English 
is  apoken. 

Another  feature  of  this  newly  explored  country  is  the  great  altitudes 
attained  by  its  numerous  mountains,  varying  as  they  do  from  6000  to 
over  10,000  feet,  and  that  several  of  the  highest  are  as  far  north  as  the 
4th  degree,  namely,  Aguro,  Logire,  and  Harogo. 

Geologically,  we  cannot  say  much  atout  the  country,  but  shortly 
after  passing  Elgou  we  got  amongst  granites  and  schists,  and  in  the 
more  northern  parts  explored  found  thin  beds  of  sandstone  and 
extensive  deposits  of  Eankar  lime.  Iron  ore  exists  in  considerable 
quantities,  and  gold  is  reported,  though  none  was  actually  seen. 

No.  IL— August,  1899.]  l 
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Elephants  and  game  are  very  abundant.  One  interesting  point  I 
may  mention  was  that  the  common  gazelle  appeared  to  be  the  Petersi, 
which  has  by  some  been  considered  a  cross  between  the  Grantii  and 
Thomson!  i.  As,  however,  neither  of  these  latter  are  found,  this 
hypothesis  would  appear  untenable. 

One  of  the  most  interesting  points  was  the  investigation  into  the 
affinities  and  origin  of  the  many  different  tribes  encountered.  The  country 
in  which  oar  lab  jars  lay  appeared  to  be  the  meeting-  ground  of  the  **wtq» 
Negro,  and  Hamitic  races,  and  scattered  amongst  them  were  many  whose 
classification  had  always  been  rather  a  puzzle.  The  elucidation  of  the 
grouping  of  these  tribe*  is  a  Tery  fascinatiog  study,  and  it  is  to  be 
hoped  that  the  results  we  have  secured,  imperfect  as  they  are,  will 
encourage  others  who  follow  us  to  devote  more  attention  to  this  subject. 

It  is  not  impossible,  even,  that  the  dates  of  some  of  the  great  migra- 
tions may  be  approximately  fixed  from  a  study  of  the  different  namns 
employed  for  trade  goods,  which  could  have  only  reached  them  from  out- 
side sources,  and  whose  local  name  would  be  likely  to  be  borrowed  from 
those  sources.  It  is  impossible,  in  such  a  paper  as  this,  to  go  fully  into 
this  question,  especially  as  we  hare  not  yet  been  able  to  completely  compile 
our  results  in  proper  farm  for  investigation.  But  roughly  we  may  amy 
that  the  tribes  encountered  would  appear  to  group  themselves  into  four 


The  Negro  type,  which  has  previously  been  investigated  by  others  om 
the  Nile,  and  which  includes  the  Shuli,  and  the  totally  '•o1atgd 
the  Wanyipa,  in  South  Kavirondo. 

The  Bantu  group  includes  Uganda,  Unyoro,  and  Usoga,  R 
Maeawa*  and  South  Kavirondo.  Then  comes  a  great  group  of  trflw 
which  are  of  the  same  original  stock  as  the  ¥tsai,  whose  origm 
has  long  been  a  matter  of  dispute.  Ihr.  Cost  places  the  Masai  in  the 
Nmha-TuIIa  group,  while  the  Karamojo  or  Lango  are  placed  amongst  the 
R^m^H^  I  am  not  expert  enough  to  say  to  which  group  they  *M>lf*»g_ 
but  I  can  say  that  Latukfc,  Karamojo,  Donyiro*  Turkana.  and  Bgusai 
show  so  close  a  resemblance  in  customs  and  language  with  the 
as  to  be  undoubtedly  of  a  common  origin,  and,  moreover,  show 
connection  with  GalLa  and  Somali  Strange  to  say,  the  Latuka  and 
Xasai  *  are  more  cl.sely  connected  with  each,  other  than  with  the 
Karamojo  subgroup*  waile  th*  Karamoj«>,  IXjnjiro*  and  Turkana  have  am 
identical  language,  and  are  amongst  themselves  admitted  to  be  of  the 
same  blood. 

The  Masai,  a*  far  is  I  could  zasher.  or  to  le  strictly  correct  the 
Loe*r:o.  once  -ixteii'Ied  from  Sambori-  east  of  Lxk-  Rudolf.  ihrou^u  the 
present  Sok  conasry  to  the  south  of  Kilimanjaro.  They  w*r*  divided 
into  three  ™a:ti  divisions — S^aicur*i,  Ga^sh  Xsish*.  and  Masai.  The 
Samhuru  at*  now  represented  -y  the  K:n?  a^in^st  the  KendiLe%  and  by 
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the  people  of  Njemps,  though  they  at  onetime  occupied  Lykipia  ;  the 
Snk,  pressed  forward  by  the  Karamojo,  were  driven  into  the  mountainous 
country  between  Rudolf  and  Baringo,  and  the  Sam  burn  were  thus  sepa- 
rated and  weakened.  The  Gnash  Ngishu  inhabited  the  plateau  of  tbat 
name,  and  are  reputed  to  have  exterminated  the  former  inhabitants, 
called  Senguer.  The  Guash  Ngishu,  known  to  Swahilis  as  Wakwafi, 
and  their  kindred  the  Masai  had  a  great  war,  in  which  the  former  were 
bo  weakened  as  to  be  unable  to  hold  their  own  against  surrounding 
tribes,  and  are  now  scattered  dwellers  in  Nandi,  Eavirondo,  and 
Eetoab, 

The  Masai  proper  are  the  more  southern  of  the  three  divisions  of 


tbe  Loegop,  and  the  only  one  which  at  present  has  any  strength,  though 
even  in  this  case  the  process  of  disintegration  appears  to  have  set  in. 

There  still  remain  varions  tribes  which  were  formerly  considered  to 
be  practically  distinct,  but  these  would  appear,  as  the  result  of  our 
investigations,  to  be  broken  fragments  of  a  great  aboriginal  tribe  which 
occupied  the  surrounding  country  before  they  were  dispossessed  by  the 
inroads  of  the  Loegop,  Karamojo,  and  Bantu  peoples.  Of  these  the 
Nandi,  Sotik,  and  Lunibwa  people  have  previously  been  considered  of 
the  same  stock,  and  to  these  have  more  recently  been  added  the 
Kamaaia.  Similarly,  Mr.  Holiley  established  that  the  Wazako  south  of 
Mount  Elgon  are  allied  to  the  Wasave,  north  of  that  mountain,  and 

l  2 
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showed  affinities  with  the  Nandi,  who  again  were  considered  to  be 
related  to  the  Masai.  The  Suk  have,  however,  previously  been  -  sup- 
posed to  be  distinct,  and  I  am  not  aware  that  any  connection  between 
these  tribes  and  the  Wanderobo,  admittedly  a  broken  people,  has  ever 
been  suggested. 

We  find,  however,  when  comparing  the  languages  of  the  Nandi, 
Save,  Suk,  and  Wanderobo,  which  show  little  connection  with  other 
recognized  groups,  that  33  per  cent  of  their  words  are  alike  through 
all  four  tribes,  while  66  per  cent,  are  common  to  three  out  of  the 
four.  This  would,  I  think,  bear  out  my  contention  that  they  are  all 
branches  of  one  aboriginal  tribe,  which  has  been  broken  and  driven  to 
the  hills  and  mountains  by  the  incursion  of  stronger  races.  And  a 
singular  confirmation  of  this  theory  is,  that  the  dwellers  on  the  isolated 
mountains  in  South  Earamojo  talk,  not  Karamojo,  but  Suk. 

While  thus  giving  a  short  outline  of  some  of  our  work,  I  most  not 
close  my  paper  without  acknowledging  how  much  I  am  indebted  to  the 
officers  and  men  I  had  the  honour  to  command,  who,  tried  and  worn  as 
they  were  by  the  hardships  of  the  campaign  in  which  my  expedition 
saved  Uganda,  yet  followed  me  with  the  same  unflinching  loyalty  and 
zeal  into  the  unknown  difficulties  which  the  legitimate  work  of  the 
expedition  might  entail.  No  one  could  have  wished  for  a  better  staff, 
and  that  the  expedition  was  able  to  do  so  much  as  it  did  was  in  a 
large  measure  dne  to  their  unfailing  support. 

Our  Sikhs  have  fully  sustained  the  high  reputation  of  their  regi- 
ments. And  the  conduct  of  our  Sudanese  afforded  one  more  instance 
of  their  admirable  military  instincts,  and  of  the  devotion  to  their 
officers,  which  is  inspired  by  justice  tempered  with  firmnets. 

Our  Swahilis  have,  I  am  proud  to  think,  in  our  hands,  enhanced  their 
reputation  for  pluck  and  endurance,  and  created  for  their  race  a  new 
and  striking  record  for  soldierly  qualities  when  led  by  officers  they 
know  and  trust. 

To  the  cordial  co-operation  of  Europeans,  Sikhs,  Sudanese,  and 
Swahilis,  are  due  the  results  secured  by  the  Juba  expedition. 


II.  LAKE   KUDOLF. 

By  Major  H.  H.  AUSTIN.  R.E. 

On  the  reconcentration  of  Colonel  Macdonald's  expedition  at  Save  in 
July,  1898, 1  was  entrusted  with  the  command  of  a  column  to  proceed 
to  the  north  of  Lake  Rudolf,  and  I  propose  very  briefly  to  try  and  give 
you  some  idea  of  this  portion  of  the  exploration  carried  out  by  the 
expedition.  An  advanced  food  depot  had  been  previously  established 
by  Lieuts.  the  Hon.  Hanbury  Tracy  and  Bright  at  Ngaboto  in  July, 
and  Captain  Ferguson  and  I  left  Save  on  August  1  to  join  those  two 
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officers  there.  The  column  consisted  of  some  160  men,  which  was 
further  increased  to  180  on  arrival  at  Ngaboto.  For  transport  par- 
poses,  in  addition  to  out  Swahili  porters,  we  had  some  90  donkeys 
and  14  camels.  We  reached  Ngaboto  on  August  11,  following  gene- 
rally the  river  Turkwell,  which  we  struck  by  a  cross-country  route  on 
August  6.  Just  before  the  river  enters  the  plains  to  the  east  of  the 
Chemorongi  range  of  mountains,  it  passes  through  a  deep  gorge,  and 
here  we  had  to  leave  the  river  and  cross  the  range  by  an  exceedingly 
difficult  mountain  pass.  Although  this  march  was  one  of  only  some  10 
miles,  it  took  fifteen  hours  to  accomplish,  as  it  had  been  found  necessary 
to  unload  all  our  animals  in  order  to  get  them  over  the  mountains.  The 
following  day  the  post  formed  at  Ngaboto  on  the  bank  of  the  river 
Wei  we  i  was  reached,  and  here  final  arrangements  were  made  for  the 
start  to  Lake  Rudolf.  Lieut,  the  Hon.  Hanbury  Tracy  was  deputed 
to  take  command  of  the  base  at  Save,  and  to  organize  transport  to  bring 
on  food  to  meet  me  on  my  return  journey  from  the  north  of  Eudolf, 
and  with  this  end  in  view  he  started  for  Save  on  August  14.  Captain 
Ferguson  and  Lieut.  Bright  were  to  accompany  me  to  Eudolf.  The 
previous  year,  when  at  Marich,  I  had  obtained  the  services  of  a  very 
capable  Suk  guide,  Nyanga  by  name,  who  had  remained  at  our  base  in 
Save  throughout  the  mutiny  operations,  and  who  was  now  to  conduct  us 
northward. 

On  August  15  we  commenced  our  journey  fronr  Ngaboto,  and 
followed  the  river  Turkwell  in  a  northerly  direction  for  the  first  ten 
marches.  The  river  Weiwei  joined  the  Turkwell  some  7  or  8  miles 
from  our  post  at  Ngaboto,  and  thence  on  it  remains  a  splendid 
stream  for  several  days,  the  bed  being  often  600  or  600  yards 
wide,  but  it  then  gradually  diminishes  in  size  before  reaching  the 
point  where  it  makes  a  big  sweep  east  at  Kagwalas.  The  country 
traversed  during  these  days  was  at  that  time  an  uninhabited  wilderness 
— the  soil  very  stony  and  arid,  and  covered  with  much  bush  and  thorn. 
The  vegetation  along  the  river-bank  itself  is  very  dense,  and  elephants 
abound  in  these  splendid  forest  retreats.  To  the  east  of  the  river  several 
isolated  ranges  of  low  hills  are  passed,  whilst  to  the  west  the  Chemorongi 
range  separates  the  high  Karamojo  plateau  from  the  low-lying  valley  of 
the  Turkwell.  Many  dry,  sandy  river-beds  were  crossed  along  the  east 
bank  of  the  river,  but  it  would  appear  that  only  during  periods  of 
exceptional  rain  are  they  converted  into  running  rivers.  As  we 
approached  the  big  bend  of  the  river,  and  entered  the  Ngamatak  district, 
we  once  again  met  Turkana  in  large  numbers.  These  possessed  droves 
of  magnificent  camels,  herds  of  cattle  and  donkeys,  and  numerous  flocks 
of  goats  and  sheep.  They  are  essentially  a  pastoral  people,  and  make 
little  attempt  to  cultivate  the  extremely  arid  and  sandy  soil,  which  is 
incapable  of  producing  any  crops,  except  in  a  few  small  patches  of 
alluvial  soil  in  the  river-bed.     From  Kagwalas  we  had  two  routes  open 
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to  us:  (1)  either  to  continue  along  the  river  Turk  well  in  an  easterly 
direction  to  Lake  Rudolf,  and  then  proceed  north  along  the  lake-shore ; 
or  (2)  to  take  a  north-north-east  course  across  a  sandy  desert,  and  strike 
the  lake-shore  higher  up.  As  time  was  of  utmost  importance  to  us,  we 
decided  to  adopt  the  desert  route,  and  after  six  days  of  considerable 
hardship  and  sufferings,  owing  to  the  extreme  scarcity  of  water,  and 
grazing  for  the  transport  animals,  we  reached  the  shore  of  Lake  Rudolf 
at  8°  52'  30"  N.  During  this  desert  march  we  crossed  several  large  river- 
beds, all  of  which  unfortunately  were  quite  dry,  and  water  was  only 
obtained  by  digging  deep  into  their  sandy  beds.  As  we  approached  the 
lake  the  country  traversed  changed  from  undulating,  open  sandy  plains 
to  low  hilly  ground,  much  broken  and  intersected  by  numerous  small 
nullahs  apparently  running  in  all  directions.  We  were  now  amongst 
the  low  coast-hills  bordering  the  western  fchores  of  the  lake,  and  on 
August  31  we  got  our  first  view  of  this  grand  expanse  of  water  across 
a  small  plain  4  or  5  mile6  in  width,  which  extends  from  the  low  hills 
we  had  penetrated  to  the  water's  edge. 

We  camped  that  day  for  the  first  time  on  the  lake-shore,  at  the  head  of 
a  small  lagoon  separated  from  the  open  water  by  a  low  sand-bar,  thrown 
up  by  the  action  of  the  waves.  The  existence  of  numerous  similar 
lagoons  is  one  of  the  most  distinctive  features  of  the  western  shores  of 
Lake  Rudolf.  These  lagoons  are  much  frequented  by  various  species  of 
water-birds,  such  as  whistliog  t9al,  Egyptian  geese,  pelicans,  flamingoes, 
spoonbills,  whimbrel,  ibis,  herons,  egrets,  and  cormorants,  which  pro- 
vided a  most  welcome  change  of  diet  from  over-driven  goat.  During  our 
journey  north  along  the  lake-shore,  and  later,  on  our  return  to  the  mouth 
of  the  Turkwell,  we  noticed  many  evidences  of  a  westward  encroachment 
of  the  lake,  such  as  palm  trees  surrounded  by  water  and  partially 
submerged.  Indeed,  at  one  point  we  observed  a  regular  line  of  trees, 
extending  for  a  distance  of  between  2  and  3  miles  out  into  the  lake. 
We  found  the  water  far  from  pleasant  to  the  taste,  as  it  was  impregnated 
with  sodium,  and  in  consequonce  scarcely  appeased  one's  thirst.  The 
heat  was  very  great,  as  we  were  now  only  some  1250  feet  above  the  sea, 
and  I  think  Rudolf  is  the  only  part  of  Africa  where  we  found  the 
nights  at  all  resemble  the  Indian  hot-weather  night,  with  which  many 
of  you  are  doubtless  familiar.  The  waters  of  the  lake,  however,  abound 
with  fish,  mostly  of  the  oat-fish  tril>e,  which  provided  the  sportsmen 
amongst  our  porters  with  many  a  good  supper ;  whilst  crocodiles  were 
also  soon  in  largo  numbers,  in  addition  to  a  few  hippopotami. 

The  Turkana  living  along  the  lake-shore  were  extremely  suspicious 
of  the  advent  of  the  white  men,  and  gave  us  a  wide  berth  until  our 
return,  as  they  drove  away  their  flocks  into  the  hills  bordering  the 
lake  on  our  approach,  and  only  returned  after  wo  had  passed  their 
deserted  kraals.  These  latter  were  of  a  most  primitive  type,  merely 
consisting  of  wind-shelters  of  a  few  thorn  branches  for   the  natives, 
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whilst  in  the  centre  of  a  thorn  fence  the  goats,  sheep,  and  other 
animals  were  pounded  for  the  night.  We  passed  under  Mount  Luhur 
on  September  6.  Mr.  Cavendish  has  already  described  it  to  you  as  an 
extinct  volcano,  with  a  splendid  rocky  escarpment  below  its  summit. 
Two  days  later  we  crossed  the  Turkana  border,  and  reached  the  district 
of  Marie.  Here  we  found  the  natives  most  friendly,  and  in  the  small 
settlements  of  Komogul  and  Lumian  they  had  cultivated  plots  of  alluvial 
soil  near  the  water's  edge,  which  subsequently  proved  the  salvation  of 
the  column.  Bounding  the  northern  limit  of  Lake  Rudolf,  we  camped 
near  the  mouth  of  the  river  Omo  on  September  12,  and  were  all  very 
thankful  once  more  to  get  fresh  water.  This  splendid  stream  is,  in 
my  opinion,  the  only  perennial  feeder  of  Lake  Rudolf,  as  I  have  good 
reason  to  think  the  waters  of  the  two  large  rivers — the  Kerio  and  the 
Turkwell — seldom,  if  ever,  reach  the  lake.  The  Omo  is  a  magnificent 
stream  from  100  to  150  yards  in  width,  and,  judging  by  the  large 
volume  of  water  flowing  between  its  banks,  I  have  little  hesitation  in 
saying  it  must  rise  in  the  highlands  of  Abyssinia,  though  I  believe  this 
fact  has  been  disputed.  It  appears  very  deep,  and  I  should  imagine 
would  be  navigable  for  some  considerable  distance  north.  We  made 
three  marches  up  the  Omo,  hoping  to  obtain  fresh  supplies  of  food  at 
Marie,  a  reported  land  of  Goshen,  as  we  were  now  almost  at  the  end  of 
our  resources.  On  arrival  there,  however,  we  found  the  people  starving 
and  suffering  from  small-pox,  as  they  had  lately  been  raided  and  their 
country  devastated.  We  were  unable  to  obtain  a  particle  of  food,  and 
were  compelled  to  beat  a  hasty  retreat  to  Lumian,  where,  by  dint  of 
bartering,  we  were  at  length  able  to  purchase  some  seventy  bags  of 
grain  wherewith  to  face  the  return  journey  of  thirty  days  to  Ngaboto, 
where  I  hoped  to  meet  Lieut.  Hanbury  Tracy  about  October  22  with 
fresh  supplies  for  our  relief. 

We  left  Lumian  on  September  24,  and  retraced  our  footsteps  along  the 
lake-shore  to  the  point  where  we  had  first  struck  it.  As  the  men  were 
much  worn  by  the  short  rations  to  which  I  had  for  long  been  compelled 
to  restrict  them,  it  was  decided  not  to  attempt  the  desert  route  again, 
so  we  continued  south  along  the  lake  to  the  mouth  of  the  Turkwell,  which 
we  reached  on  October  6.  Our  camp  was  only  some  5  miles  from  the 
lake  here,  and  the  bed  of  the  river  at  least  1000  yards  wide.  We  halted 
there  one  day,  and  Lieut.  Bright  followed  down  the  river-bed,  which 
gradually  diminished  in  size,  and  after  a  short  time  became  lost  on  a 
sandy  stretch  of  desert  about  half  a  mile  from  the  edge  of  the  lake.  It 
appears  unlikely,  therefore,  that,  in  spite  of  the  large  volume  of  water 
found  in  the  river  in  the  upper  reaches  during  rainy  weather,  it  ever 
reaches  the  lake  at  all.  Four  marches  in  a  westerly  direction  along  the 
river-bed,  in  which  we  had  to  dig  for  water,  brought  us  to  our  former 
camp,  where  we  had  left  the  Turkwell  to  strike  across  the  desert.  We 
knew  we  were  now  only  ten  days  from  Ngaboto,  and  that  place  was 
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safely  reached  accordingly  on  October  22 ;  but  not  without  fighting, 
for  a  week  we  were  subjected  to  an  exceedingly  annoying  guerilla  war- 
fare by  the  Turkana,  bands  of  whom  followed  the  line  of  march  and 
made  frequent  attacks  on  the  column.  We  were  now  out  of  food,  and 
the  enthusiasm  was  very  great  in  consequence  when  we  met  Lieut- 
Tracy's  relief  column  aotually  crossing  the  ford  of  the  Weiwei  river 
on  the  same  day  as  we  reached  Ngaboto.  After  several  days'  rest  here 
the  combined  columns  returned  to  our  base  at  Save — Captain  Ferguson 
and  Lieut.  Hanbury  Tracy  proceeding  over  the  Chemorongi  mountains, 
whilst  Lieut.  Bright  and  I  proceeded  south  to  Marioh,  to  return  our 
Suk  guide  to  his  home  and  to  complete  the  surrey  of  this  region.  From 
Marich  we  followed  the  route  of  the  previous  year  to  Save  by  the 
Muroni  river  valley.  We  reached  our  base  on  November  12,  after  an 
absence  of  three  and  a  half  months,  during  which  time  we  had  accom- 
plished a  journey  of  close  on  850  miles. 


Before  the  reading  of  the  papers,  the  President  said :  We  have  the  great  pleasure 
th's  evening  of  welcoming  amongst  us  Colonel  Macdonald  and  several  members  of 
his  staff,  who,  as  we  all  know,  have  done  a  very  great  service  in  Africa,  and  a  very 
hard  and  difficult  service.  It  is  not  every  exploring  party  which  has  to  fight 
for  nine  months  before  it  can  begin  its  work.  Colonel  Macdonald  has  led  his 
expedition  into  countries  which  are  entirely  unknown  to  the  north  of  Mount  Elgon, 
and  will  give  us  a  very  interesting  account  of  it. 

After  the  reading  of  the  papers  by  Colonel  Macdonald  and  Major  Austin,  the 
following  discussion  took  place : — 

Captain  Pkinole  :  This  is  the  first  occasion,  I  think,  we  have  had  the  pleasure 
of  hearing  Colonel  Macdonald  tell  us  something  of  his  exploration  work  in  Africa, 
and  there  m*y  be  some  here  to-night  who  perhaps  do  not  know  that  Colonel  Mac- 
donald has  done  other  and  as  valuable  work  in  former  years  as  that  he  has  told  us 
of  to-night.  In  1891  he  went  out  in  charge  of  the  Uganda  railway  survey.  He 
never  has  had  an  opportunity  of  telling  us  of  the  work  he  did  in  connection  with 
that  survey,  but  the  railway  is  now  working  along  the  line  that  he  surveyed,  and 
I  think  that,  though  he  has  very  modestly  not  said  anything  about  it,  we  shall 
all  be  glad  of  this  opportunity  of  expressing  our  admiration  of  his  railway 
survey  work  in  East  Africa.  1  should  like  to  mention  one  point  in  connection 
with  the  exploration  work  of  other  and  famous  explorers,  more  particularly  in 
respect  to  Captain  Speke.  Colonel  Macdonald  has  not  referred  to  Captain  Speke's 
work,  bat  I  think  that  he  and  other  African  explorers  recognize,  considering 
the  instruments  and  material  at  Captain  Speke's  disposal,  how  extraordinarily 
accurate  his  work  was.  I  should  like  to  mention  one  other  point  about  Colonel 
Macdonald's  work.  Next  Monday  we  are  to  hear  a  lecture  by  Captain  Smith,  who 
was  with  the  late  Captain  Sclater  on  the  construction  of  the  cart-road  between  Mom- 
basa and  Uganda.  I  believe  those  two  officers  of  the  Royal  Engineers  carried  on  a 
trigonometrical  survey  between  the  coast  and  Like  Victoria  Nyanza.  I  think  you 
will  recognize  the  accuracy  of  Colonel  Macdonald's  work  when  I  say  that  the  result 
of  that  survey  is  to  show  that  the  position  of  Mumia's,  000  miles  from  the  coast,  as 
fixed  by  Colonel  Macdonald  in  18*J2,  is  within  a  few  hundred  yards  of  the  position 
determined  by  this  more  accurate  trigonometrical  survey. 

Mr.  Ernest  Gedqe  :  I  must  confess  it  is  with  diffidence  1  rise  to  address  you,  as 
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it  is  so  many  yean  since  I  had  the  pleasure  of  seeing  Africa.  In  1890,  in  company 
with  my  friend  Mr.  F.  J.  Jackson,  I  ascended  Mount  Elg^n,  and  from  there  we 
surveyed,  or  rather  looked  oter,  the  country  whioh  Colonel  Macdonald  has  been 
fortunate  enough  to  traverse  for  the  first  time.  Much  as  we  should  have  liked  to 
have  prosecuted  our  investigations  further,  we  were  unable  to  do  so  for  many 
reasons.  In  the  first  place,  the  hostility  of  the  natives  was  very  great ;  there  was 
famine  everywhere  round  about,  and  there  was  no  water.  I  wish  to  bear  tribute  to 
the  cordial  relations  which  I  have  always  had  with  Colonel  Macdonald  in  the  days 
of  old  in  Uganda,  and  to  the  universal  respect  in  which  he  was  held  as  an  officer, 
and  as  a  man  able  to  lead  men. 

Major  Maxse:  My  expedition,  under  the  Sirdar'*  orders,  was  made  last 
December  up  the  Sobat  river,  which  flows  into  the  Nile  80  miles  above  Fashoda. 
Our  object  was  to  take  over  the  region  of  the  Sobat  (which  was  formerly  held  by  the 
Egyptians),  and  to  communicate,  if  possible,  with  Colonels  Martyr  and  Macdonald 
in  the  upper  Nile  and  in  the  Lake  Rudolf  district. 

I  sent  off  several  letters  in  December,  1898,  and,  for  all  I  know,  these  may  be 
still  wandering  about  the  country  in  charge  of  various  naked  black  gentlemen  on 
the  look-out  for  the  gallant  colonels.  But,  as  Colonel  Macdonald  has  just  told  us 
that  he  quitted  the  Latuka  country  in  October,  the  chances  are  he  may  never 
receive  my  interesting  communications.  Of  course,  you  will  not  expect  me  to  tell 
you  much  about  the  Sobat  district  in  a  five  minutes*  oration,  especially  as  I  came 
here  without  a  suspicion  that  I  should  be  called  upon  to  address  you.  The  river 
undoubtedly  affords  us  a  fine  waterway  into  the  country.  Our  gunboat,  the  Abu 
Kleay  navigated  the  Sobat  for  nearly  300  miles,  and  also  one  of  its  southern  tribu- 
taries for  another  108  miles,  viz.  to  a  point  320  miles  from  the  Sobat  mouth,  on 
the  Nile. 

I  calculate  that  the  Abu  Klea  was  between  150  and  160  miles  from  Bor  when 
she  reached  the  farthest  navigable  point  of  the  above-mentioned  southern  tributary, 
called  the  Pi  bor.  Onwards  towards  Bor  the  country  consisted  of  marsh  land  and 
grass  land,  without  a  visible  hill  or  the  sign  of  a  habitation.  There  is  but  one 
cluster  of  villages  on  the  Pi  bor  river,  containing  some  six  to  seven  thousand  inhabi- 
tants of  the  Nuer  tribe,  with  whom  we  entered  into  friendly  intercourse.  They 
have  no  communication  with  any  tribes  to  the  south.  You  will  thus  realize  how 
difficult  it  was  to  get  even  a  letter  across  to  the  upper  Nile.  To  have  organized 
a  land  expedition  of  sufficient  strength  to  be  of  any  use  to  our  friends  from  Uganda 
would  have  required  time,  careful  preparation,  and  quantities  of  supplies  in  such 
a  barren  land.  Bor  was  reported  to  be  occupied  by  1000  dervishes  under  Arabi 
Dafalla. 

In  conclusion,  I  may  say  that  there  is  still  a  wide  field  for  further  exploration  in 
the  Sobat  district,  which  is  well  populated  between  the  Nile  and  Fort  Nasser,  where 
we  established  a  garrison. 

The  tributary  marked  "  Juba  "  on  most  existing  maps  must  have  been  put  in 
by  hearsay,  as  nothing  like  it  exists.  However,  Major  Capper  mapped  the  whole 
country  which  our  expedition  traversed  above  Nasser;  the  maps  are  already  in 
print,  and  they  will  doubtless  soon  be  in  your  hands.  I  understand  that  previous 
to  onr  visit  the  Pibor  had  never  been  explored  or  mapped,  unless  a  flying  visit  of 
the  French  in  1898  was  enabled  to  map  a  portion  of  it 

Colonel  Sir  Thomas  Holdich  :  I  think,  from  what  we  have  heard  to-night,  that 
we  may  all  very  well  congratulate  ourselves  on  having  Colonel  Macdonald  here  to 
receive  our  congratulations.  We  have  wa'ted  for  him  so  long ;  dimly  and  vaguely 
we  have  watched  the  operations  of  that  little  party  which  he  commanded  in  that 
far-off  country,  obscured  as  they  have  been  by  the  mists  of  distance,  and  sometimes 
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even  by  the  smoke  of  those  remote  battlefields,  and  I  think  I  may  say  this— what- 
ever may  have  been  the  interest  with  which  we  have  followed  the  march  of  the 
victorious  armies  from  Cairo  to  Khartum,  our  hearts  and  sympathies  have  been 
quite  as  much  with  that  little  band  of  Europeans,  Sikhs,  and  Swahilis  who  first  of 
all  had  to  save  a  kingdom,  and  then  make  their  way  northwards  to  the  Nile,  at 
with  the  heroes  of  Atbara  and  Omdurman.    To-night  Colonel  Macdonald  has  given 
us  an  outline  of  what  he  has  seen.    It  is  but  an  outline,  and  we  shall  have  to  wait 
with  patience  until  the  time  comes  when  he  will  be  able  to  fill  it  in  with  the  details 
of  that  mass  of  scientific  information  he  has  gathered  together.    There  are  one  or 
two  things  which  I  should  like  to  refer  to.    It  is  hardly  the  time,  and  this  is  not 
the  place,  in  which  to  refer  to  those  thrilling  episodes  that  hang  about  the  story 
he  has  yet  to  tell  of  his  unequal  fight  with  a  savage  foe,  well  armed  and  well 
disciplined.    We  have  seen  a  good  deal  of  that  sort  of  fighting  lately  in  other 
countries — some  in  India ;  and  although  this  is  no  new  phase  in  the  art  of  war,, 
there  are  new  developments  in  it  that  will  give  cur  military  leaders  some  trouble 
and  food  for  reflection.    I  wish  to  call  your  attention  to  the  importance  of  the 
geographical  discoveries  made  by  the  party  under  Colonel  Macdonald.    The  dis- 
covery— we  may  accept  it  as  such— of  the  extension  of  that  Abyssinian  watershed 
(the  same  which  we  crawled  slowly  down  from  Annesley  bay  to  Magdala  in  1868^ 
an  extension  in  the  form  of  a  plateau  5000  to  6000  feet  high,  bordering  those  huge 
swamps,  which  are  so  closely  packed  with  vegetation  as  to  make  it  impossible  to* 
navigate  them ;  this  must  have  an  important  bearing  on  our  future  communications 
in  Africa.    What  the  role  of  that  watershed  may  be  hereafter  in  the  general  scheme 
of  African  railwayp,  it  is  impossible  to  say,  but  it  is  bound  to  be  an  important 
one.    I  should  like  to  say  a  word  or  two,  aho,  for  those  scientific  survey  methods- 
which  have  been  introduced  by  Colonel  Macdonald  into  this  strange  land  of 
mountains,  deserts,  and  forests.  The  early  explorers  laid  down  a  ground-plan,  which 
had  to  be  filled  in  by  practical  engineers,  railway-makers,  road -maker?,  miners,  and 
general  civilizers  who  have  followed  after  them.  Their  methods  and  their  system  of 
geographical  survey  were  not  in  all  respects  adequate  for  present  requirements- 
Africa  is  such  a  vast  country,  and  there  is  before  us  now  such  a  vista  of  boundary 
settlements  and  land  agreements  to  be  made  there,  that  we  cannot  afford  any  longer 
to  be  inaccurate  in  our  geography.  Thus  it  is  a  great  thing  to  be  able  to  welcome  a* 
somewhat  new  departure  in  this  respect.    The  ultimate  and  ideal  basis  of  a  general 
survey  of  Africa,  which  every  surveyor  would  wish  to  see,  is  a  geodetic  triangula- 
tion.    This  does  not  exist  at  present,  and  it  certainly  will  be  many  years  before  it 
does  exist ;  but,  meantime,  there  are  methods  which,  properly  applied  in  skilful 
hands,  will  answer  all  practical  purposes  if  duly  recognized  and  properly  attended 
to.    It  is  exactly  in  the  application  of  these  methods  that  the  scientific  training  of 
such  men  as  Colonel  Macdonald  and  Major  Austin  comes  in.    They  have  shown  us 
once  again  in  Africa  that,  no  matter  whether  fighting  or  exploring,  whether  march- 
ing daily  by  rapid  marches  or  sitting  still,  it  is  always  possible  to  keep  in  touch 
with  scientific  accuracy  in  the  matter  of  geographical  map-making.    There  is 
one  point  which  has  struck  me  during  the  reading  of  Colonel  Macdon aid's  paper. 
It  is  impossible,  it  seems  to  me,  for  any  officer  who  is  burdened  with  the  responsi- 
bilities of  leadership  to  be  his  own  topographer.    He  cannot,  in  addition  to  his 
other  duties,  undertake  the  daily  grind  of  making  maps.    For  this  he  ought  to  be 
dependent  on  some  trained  agency  which  may  be  applied  to  that  object,  and  that 
alone.     Such  we  have  in  India  in  the  native  surveyors  of  the  Survey  Department. 
They  have  gone  far  and  done  well,  even  beyond  the  borders  of  Asia,  and,  so  far  as  I 
know,  they  have  always  done  good  work.    I  have  never  heard  anything  but  good 
of  them.    It  is  just  such  a  school  as  this  that  iB  wanted  in  Africa.    Here  again 
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we  must  look  to  trained  engineers  of  the  stamp  of  Colonel  Macdonald  and  Major 
Austin  to  initiate  and  support  the  scheme.  Once  again  I  say  it  is  difficult  to 
appreciate,  by  the  light  of  this  one  evening's  discussion,  the  magnificent  work  which 
Colonel  Macdonald  has  succeeded  in  accomplishing.  Colonel  Macdonald  and  Major 
Austin  and  the  gallant  men  with  them  may  not,  perhaps,  claim  the  honours  of 
first  discoverers,  such  honours,  that  is  to  say,  as  were  won  by  Speke,  Grant,  Baker, 
and  Livingstone ;  but  their  names  will  at  least  stand  high  on  the  later  roll  of  fame 
as  African  workmen,  a  roll  of  which  England  may  very  well  be  proud,  for  it 
includes  the  names  of  Gordon,  Kitchener,  and  Lugard. 

The  President  :  It  remains  for  us  to  pass  a  vote  of  thanks  for  the  paper  that 
has  been  read  to  us  this  evening.    I  am  sure  we  must  all  have  been  struck  by  the 
remarkable  steadfastness  with  which  Colonel  Macdonald  and  his  staff  have  worked 
until  they  had  accomplished  what  they  intended  to  do.    Tou  will  remember,  I 
think,  not  much  more  than  a  year  ago,  how  Mr.  Cavendish  told  us  of  the  extensive 
view  he  had  attained  from  Mount  Lubur  of  the  region  between  Lake  Rudolf  and 
the  Nile,  and  how  it  appeared  to  us  to  be  an  utterly  unknown  country.    Well, 
Colonel  Macdonald  and  his  officers  have  traversed  that  unknown  country,  have 
discovered  its  characteristics,  have  measured  its  mountain?,  and  had  intercourse 
with  its  people.    It  must  be  a  great  satisfaction  to  them  to  have  completed  such 
excellent  work.    There,  of  course,  is  one  great  drawback  in  the  loss  of  their  com- 
panion, Captain  Kirkpatrick.     I  remember  well  his  coming  to  me  before  he  went 
out,  and  what  zeal  and  enthusiasm  he  showed  for  the  task.    Now  Colonel  Mac- 
donald has  told  us  that  that  zeal  and  enthusiasm  were  coupled  with  excellent  work 
in  the  field.    He  was  a  clever  surveyor,  and  an  admirable  commander  of  men.    I 
cannot   help   expressing    my  deep  sympathy  to   his  family,  with  whom  I  am 
acquainted,  for  the  loss  they  have  sustained,  and  we  have  all  heard  how  deeply  it 
lias  been  felt  by  Colonel  Macdonald,  his  commander,  and  by  bis  companions.  Other- 
wise the  expedition  seems  to  have  been  an  entirely  happy  and  successful  one.    The 
work  along  the  west  side  of  Lake  Rudolf  to  the  river  Omo  was  most  complete, 
and  has  resulted  in  the  laying  down  of  that  side  of  the  lake  by  accurate  survey. 
The  examination  of  the  mountains  between  that  lake  and  the  Nile  has  also  been 
most  valuable.    We  must  all  congratulate  Colonel  Macdonald  and  his  gallant  and 
zealous  companions  on  the  completion  of  their  most  arduous  labour,  and  I  am  sure 
you  will  all  unanimously  pass  a  vote  of  thanks  to  him  for  bis  paper  this  evening. 
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By  Prof.  A.  Gh  NATHORST. 

Wiche's  Land. 

In  what  I  have  said  up  to  this  point,  I  have  avoided  the  delicate 
question  how  far  King  Charles  Land  is  to  be  identified  with  the  land 
which  the  Englishman,  Thos.  Edge,  alleges  to  have  been  seen  in  1617  to 
the  east  of  Spitsbergen,  and  which  he  calls  Wiche's  Land.  The  identifi- 
cation of  the  two  has  been  strongly  maintained  by  English  geographers, 
whilst  Petermann  in  his  day  as  stoutly  disputed  it.  The  story  of  the 
discovery  of  Wiche's  Land,  which  was  communicated  by  Edge  himself,  is 

*  Map,  p.  128.    Continued  from  p.  76. 
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recorded  in  the  second  chapter  of  the  third  book  of  Purchas.*  Edge 
was  at  that  time  commodore  of  the  English  flotilla  whioh  the  Mnsoovy 
Company  despatched  every  year  to  Spitsbergen  (although  then  called 
Greenland).     The  salient  passage  (p.  467)  runs  as  follows : — 

"  They  also  employed  a  ship  of  sixtie  tunnes,  with  twenty  men  in 
her,  who  discouered  to  the  Eastward  of  Greenland,  as  farre  to  the  North- 
wards as  senentie  nine  degrees,  and  [?]  an  Hand  which  he  named  Witches 
Hand,  and  diners  other  Hands  as  by  the  Map  appeareth,  and  killed 
stores  of  Sea-horses  there,  and  then  came  into  Bel-sound,  where  he  found 
his  lading  of  Oyle,  left  by  the  Captayne  which  he  tooke  in." 

From  this  passage,  as  well  as  from  the  context,  it  is  plain  that  Edge 
himself  did  not  see  the  reputed  land.  The  accompanying  map  (see 
Fig.  17,  a  reduced  facsimile)  represents  Wiche's  Land  as  a  ooast  extend- 
ing over  two  and  a  half  degrees  of  latitude  in  a  north-south  direction. 
In  reply  to  Petermann's  observation,  that  Wiche's  Land  has  not  on  this 
map  the  same  position  as  King  Charles  Land,  it  has  been  said  that "  the 
error  of  the  draftsman  in  placing  the  land  too  far  south  is  corrected  in 
the  accompanied  text  of  Purchas;  and  this  fact  destroys  the  last 
shadow  of  an  excuse  for  altering  the  name."  f 

For  my  own  part,  I  should  not  hesitate  one  moment  to  use  the 
English  name,  if  I  were  only  convinced  that  the  English  opinion 
answered  to  the  real  facts.  But  as  it  is,  I  have  been  forced  to  the  very 
opposite  conclusion.  Instead  of  the  text  serving  as  a  corrective  of  the 
map,  it  actually  refers  us  to  the  map  as  its  authority,  saying,  "  as  by 
the  Map  appeareth."  Indeed,  according  to  my  interpretation  of  the 
text,  there  does  not  exist  any  discrepancy  between  the  text  and  the  map, 
for  I  believe  it  only  to  be  meant  that  the  newly  discovered  land  extends 
northwards,  as  far  as  about  the  79th  parallel.  And  in  this  interpreta- 
tion I  am  strengthened  by  what  I  read  with  regard  to  the  discovery  of 
Edge  Land  in  the  year  preceding:  "They  imployed  this  yeere  a  small 
Pinnasse  vnto  the  East-ward,  which  discouered  the  East-ward  part  of 
Greenland,  Namely,  the  Hand  called  now  Edges  Hand,  and  other 
Hands  lying  to  the  North-wards  as  farre  as  seuentie  eight  degrees." 
Bat,  as  will  be  seen  from  the  map,  the  southern  extremity  of  Edge's 
Land  lies  on  77°  N.  lat.,  and  it  is  to  be  assumed  that  the  land  which 
was  discovered  by  the  "  pinnasse  "  extended  at  least  as  far  north  as 
78°  N.  lat 

Be  this,  however,  as  it  may,  it  was  the  most  natural  thing  in  the 


*  Turchas  his  Pilgrimes,'  pt.  iii.    London.     1025. 

f  '  Ocean  Highway*,'  New  Series,  i.  (1873-74)  p.  19.  The  controversy  may  be 
read  in  Petermanns  Geographuche  Mitteilungen,  1873,  p.  129;  and  1874,  p.  38,  note  2 ; 
Froe.  Boy.  Qeog.  Soe.,  vol.  xvii.  (1872-73)  p.  97 ;  *  Ocean  Highways,'  loe.  cit.,  pp.  19, 
34,  465.  The  March  number  of  the  last-cited  work  for  the  year  1S73,  which  is  also 
•aid  to  throw  some  light  upon  the  matter,  is.  unfortunately,  wanting  in  our  Swedish 
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world  for  the  English  geographers,  when  they  learned  that  Von  Heuglin 
had  discovered  a  large  extent  of  land  lying  to  the  east  of  Spitsbergen, 
and  between  78°  and  79°  N.  lat.,  to  regard  this  as  identical  with  Wiche's 


ric    17.— pcbchas's  MiP  OF  8P1TSBIBG1H  *M> 
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Land.  But  the  accuracy  of  their  identification  was  obviously  very 
greatly  weakened  by  the  observations  made  in  1872,  by  which  it  was 
shown  that  the  King  Charles  Land  of  Yon  Heuglin  did  not  exist,  and 
that  the  real  King  Charles  Land  (of  Mohn)  is  considerably  smaller  than 
the  reputed  Wiche's  Land.  Unfortunately,  Eiikenthal's  map,  upon  which 
.  the  latest  English  Admiralty  chart  has  been  constructed,  by  making 
Swedish  foreland  three  times  the  size  it  ought  to  be,  lends  a  fictitious 
support  to  the  English,  identification.  We  now  know,  however,  that 
Swedish  foreland  is  not  more  than  11'  (lat.)  long,  or,  in  other  words, 
stretches  in  a  north-south  direction  only  about  one-fourteenth  of  the 
distance  which  is  assigned  to  Wiche's  Land  on  Edge's  map,  and  that 
at  a  different  longitude ;  and  therewith  vanishes  the  last  glint  of  like- 
lihood that  King  Charles  Land  is  identical  with  Wiche's  Land.  Nor 
must  it  be  overlooked  that  Wiche's  Land,  as  depicted  on  Edge's  map, 
presents  a  totally  different  outline  from  the  real  contours  of  King 
Charles  Land.  To  identify  the  two,  therefore,  is,  in  the  light  of  these 
difficulties,  impossible. 

What,  then,  is  Wiche's  Land  ?  Scoresby  thought  *  it  was  the  same 
as  Ryk  Yse's  islands.  But  this  is  scarcely  likely,  for  Kukenthal  has 
shown  that  these  islands  are  exceedingly  small — in  fact,  considerably  less 
than  they  were  generally  believed  to  be.  Possibly  it  was  a  mirage  which 
gave  rise  to  the  mistake,  similar  to  that  which  misled  Birkbeck  and 
Yon  Heuglin  and  Yon  Zeil,  and  which  originated  the  long  discussion  as 
to  the  relation  between  King  Charles  Land  and  Wiche's  Land.  In  this 
connection  it  is  important  to  remember  Payer's  mistake  with  regard  to 
Franz  Josef  Land,  a  mistake  which  came  near  to  costing  Nansen  dear. 
Now,  if  mistakes  of  this  kind  could  be  made  in  these  present  days,  and 
made  by  experienced  explorers,  it  is  readily  conceivable  that  they  may 
have  also  been  made  in  former  times,  and  this  despite  the  strange  prejudice 
whioh  leads  men  to  believe  that  the  older  an  account  the  more  trust- 
worthy it  is.  On  the  whole,  there  is  no  impossibility  for  concluding 
that  the  seamen  who  were  under  the  impression  that  they  saw  the  so- 
called  Wiche's  Land,  were  in  reality  the  victims  of  an  optical  illusion. 

All  the  same,  there  does  exist  another  assumption,  and  it  is  this, 
that  Wiche's  Land  and  Edge's  Land  may  be  the  same.  The  latter  was 
discovered  in  the  year  1616,  and  on  the  map  is  placed  much  too  near  to 
West  Spitsbergen  (Greenland).  Now,  it  is  not  inconceivable  that,  if  in 
the  following  year  another  seaman  discovered  to  the  east  of  West  Spits- 
bergen land  which  lay  too  far  to  the  east  to  agree  with  the  pretended 
position  of  Edge's  Land,  he  should  naturally  conclude  it  was  not  the 
same,  but  an  entirely  fresh  discovery ;  and,  as  a  matter  of  fact,  the  out- 
line of  the  coast  of  Wiche's  Land  does  bear  a  certain  resemblance  to  the 

•  'An  Account  of  the  Arctic  Regions'  (Edinburgh),  vol.  i.,  Appendix  No.  3,  p.  62  • 
44 1617.  Wichea  Land,  afterwards  named  by  the  Dutch  Ryk  Yse's  islands,  discovered  by" 
one  of  the  English  whale-fishere." 
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east  side  of  the  Great  fjord.  In  that  case,  the  sound  on  the  map  which 
almost  divides  Wiobe's  Land  would  obviously  be  that  which  on  Edge's 
map  is  called  Aid.  Fremans  inlet. 

There  is  also  another  circumstance  in  the  map  published  by  Purchas 
which  seems  to  favour  this  hypothesis,  namely,  that  the  three  islands 
which  are  there  shown  to  the  south-south-west  of  Hope  island  have  no 
actual  existence.  If,  however,  we  accept  the  hypothesis  that  Wiche's 
Land  and  Edge's  Land  are  one  and  the  same,  it  becomes  quite  easy  to 
account  for  their  appearance  on  Purohas's  map,  for  they  then  simply 
correspond  to  what  are  now  called  the  King  Ludwig  islands.  However 
this  may  be,  it  is  abundantly  clear  that  for  the  future  the  name  Wiche's 
Land  must  disappear  from  our  maps. 

Map-making  of  the  1898  Expedition. 

The  map  of  King  Charles  Land,  which  was  laid  down  as  the  result 
of  the  labours  of  the  Swedish  Polar  Expedition  of  1898  (see  Ymer,  1899, 
pL  1,  and  the  map  accompanying  this  paper),  was  drafted  by  the  offioifu 
cartographer  of  the  expedition,  Lieut.  0.  Kjellstrom.  Swedish  foreland 
is  mapped  from  Lieut.  Kjellstrom's  own  survey  with  plane-table,  levelling 
telescope,  and  offset  pole,  which  he  used  in  the  course  of  a  peregrination 
of  the  entire  island.  He  also  measured  in  the  same  way  the  western 
upland  region  of  King  Charles  Land,  as  well  as  the  eastern  portions 
around  Mount  Johnson  and  westwards  as  far  as  Timmer  ness.  The 
low  grounds  in  the  middle  of  the  island,  as  also  Abel  island  and  other 
small  islands,  were  laid  down  through  the  photogrammetrical  method 
by  Dr.  A.  Hamberg.  The  latter  likewise  took  and  calculated  all  the 
astronomical  determinations  we  made,  and  determined  the  variation  of 
the  compass  both  upon  Swedish  foreland  and  upon  King  Charles 
Land. 

The  altitudes  are  based  partly  upon  observations  with  Elfving's 
mirror,  made  by  Lieut.  0.  Kjellstrom,  and  partly  by  barometrical  obser- 
vations taken  by  Messrs.  Hamberg,  G.  Andersson,  J.  6.  Andersson,  and 
the  writer  of  this  paper.  With  regard  to  the  former  set  of  observations, 
it  should  be  stated  that  they  seldom  give  the  highest  altitudes  of  the 
tableland,  for  the  simple  reason  that  these  were  not  visible  from  the 
places  from  which  Lieut.  Kjellstrom  took  his  observations,  but  the  differ- 
ence cannot  be  great.  The  dotted  contours  of  the  small  islands  and  the 
low-lying  portion  of  the  coast  were  only  seen  from  a  distance ;  henoe  it 
seemed  desirable  to  distinguish  them  from  those  portions  of  the  coastal 
outline  which  are  laid  down  from  actual  measurement.  I  dare  say  such 
errors  as  exist  in  these  dotted  stretohes  of  coast  will  not  eventually  be 
found  to  be  very  serious. 

Since  this  paper  was  originally  written,  but  before  the  map  which 
accompanies  it  was  printed,  I  have  seen  Captain  Biidiger's  account  of 
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the  German  Lerner  expedition.*  Thus  I  am  able  to  incorporate  in  my 
map  the  names  Helgoland  island  and  Tirpitz  island.  Bat  Budiger's 
Mount  Emmy  and  Monnt  Martha  are  the  same  as  Harfagrehaugen  and 
Mount  Johnsen  respectively.  Budiger's  altitudes  are  without  exception 
erroneous.  Whilst  on  the  one  hand  he  makes  several  elevations  twice 
as  great  as  they  ought  to  be — for  instance,  Mount  Mohn  1500  to  2000 
feet,  and  the  western  side  of  King  Charles  island  1300  to  1500  feet — on 
the  other  hand  he  puts  Mount  Johnsen  at  only  350  feet,  or  less  than 
one-half  of  its  real  height. 

Since  the  maps  of  the  Swedish  expedition  of  1898  were  laid  down 
partly  by  the  older  method,  employed  by  Lieut.  Kjellstrom,  and  partly 
by  the  newer  photogrammetrical  method,  employed  by  Dr.  A.  Hamberg, 
it  may  not  be  out  of  place  to  add  a  few  words  as  to  the  way  in  which 
these  two  methods  are  used  in  relation  to  one  another.  I  cannot  but 
consider  it  fortunate  that  we  had  gentlemen  on  board  who  were  capable 
of  using  both. 

At  both  Bear  island  and  Swedish  foreland  it  was  found  impossible 
to  employ  the  camera,  because  of  the  prevalence  of  mist.  Had  we  been 
confined  to  the  photogrammetrical  method  alone,  we  should  consequently 
have  been  doomed  to  disappointment.  As  it  was,  wo  were  fortunate 
enough  to  obtain  excellent  results  with  the  old-established  instruments. 
The  results  obtained  by  this  method  are  very  reliable,  and  after  taking 
a  clean  traoing  there  remains  little  more  to  be  done.  On  the  other 
hand,. the  work  in  the  field  is  very  much  more  laborious  than  by  the 
newer  method,  and  consequently  it  takes  a  proportionally  longer  time 
to  get  the  map  completed.  It  was,  therefore,  fortunate  for  us  that  during 
the  time  of  our  stay  at  King  Charles  island  we  enjoyed  days  sufficiently 
dear  to  admit  of  excellent  photographs  being  taken  of  the  low 
grounds  of  the  interior,  as  well  as  of  the  small  islands  round  the  coast. 
Afterwards  the  weather  became  so  changeable,  that  it  is  extremely 
doubtful  whether  we  should  have  been  able  to  lay  off  such  a  dangerous 
coast  long  enough  to  allow  of  the  island  being  surveyed  by  the  more 
usual  method.  If  you  are  not  pinched  for  time,  and  can  afford  to  wait 
for  fine  weather,  the  photogrammetrical  method  is  by  far  the  more  con- 
venient, although  a  considerable  time  must  necessarily  elapse  afterwards 
before  the  map  can  be  finished.  We  mapped  the  whole  of  Van  Keulen 
bay  in  Spitsbergen  by  this  method.  If  you  are  making  a  reconnaissance, 
and  are  obliged  to  do  your  best  no  matter  what  the  weather  is,  you 
cannot  dis^nse  with  the  older,  slower  method ;  but  if  you  are  also 
equipped  with  camera,  etc.,  you  can  take  advantage  of  any  fine  days 
that  may  chance  to  come,  and  in  that  way  can  in  a  few  hours  accomplish 
as  much  as  could  be  done  in  several  days  with  the  plane-table  and  other 
surveying-instruments. 

*  •  Allgemeinca  fiber  den  Yerlauf  dcr  Expedition  nuch  dem  europ'aischen  Nordmeer 
an  Bord  dee  Dampfers  Helgoland/  in  VerhL  d.  Gesch.  fur  Erdhunde  zu  Berlin,  xxv. 
(1898),  p.  430. 
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Geography  of  King  Chari.es  Land. 
As  will  be  seen  by  a  glance  at  the  map,  the  framework  of  Swedish 
foreland  consists  of  a  tableland  or  plateau,  atretohing  in  a  general 
north-so  nth  direction  throughout  the  island.  Its  southern  end,  culmi- 
nating in  Mount  NordeDskjold  (Fig.  18)  is  tolerably  broad.  The  plateau 
U  capped  with  basalt,  resting  upon  sedimentary  strata  (sand,  sandstone, 
and  clay)  of  the  Jurassic  system,  which  become  visible  in  the  steep 
slopes  which  front  the  ocean  at  the  southern  end  of  the  island.  The 
highest  altitude  on  this  plateau,  by  barometric  measurement,  is  625 
feet.  Going  northwards,  the  plateau  gradually  contracts  in  width  to  a 
narrow  ridge,  the  Keel  (Kolen) ;  this  again,  as  it  advances  to  the  north, 
widens  out  into  the  plateau  of  Mount  Doner  (755  feet),  wh'ch  is  sepsrated 


from  Mount  Mohn  (730  feet)  by  a  depresi-ion.  To  the  south  of  the 
Keel  there  exists  a  permanent  cap  of  snow  and  ice,  the  Oval  ice-cap. 
Except  for  this,  and  for  the  patches  of  snow  which  cling  permanently 
to  the  upper  edges  of  the  plateau  and  the  higher  slopes  of  the  hills,  the 
island  is  tolerably  free  from  snow.  As  I  have  already  had  occasion  to 
remark,  Kiikenthal  erroneously  supposed  that  a  snow-drift  which  he 
observed  on  the  west  side  of  Mount  Nordenskjuld  was  a  glacier.  Lieut. 
Kjellstrom,  however,  reported  the  existence  of  an  undoubted  glacier 
with  moraines  on  the  east  side  of  the  island  ;  on  my  map  I  have  named 
it  Kiikenthal  glacier. 

As  the  snow-drifts  melt,  the  water  trickles  down  to  the  lowlands  on 
both  sides  of  the  island,  the  low  grounds  on  the  east  being  relatively  of 
considerable  extent.  These  low  grounds  consist  chiefly  of  sand  and 
clay  washed  down  by  the  rivulets,  and,  being  marshy,  are  not  easy  to 
traverse.      At   Cape   Weissenfels    there   exist  veritable   sand-dunes,  a 

No.  IL— August,  1899.]  u 
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somewhat  strange  phenomenon  in  the  arctic  regions.  Of  the  raised 
beaohee  along  the  shore,  and  the  great  quantities  of  driftwood,  I  shall 
speak  later. 

Unfortunately,  Swedish  foreland  does  not  possess  any  sheltered 
anohorage  or  port.  As  for  the  Antarctic,  she  was  anchored  in  7£  fathoms 
of  water  to  the  south  of  Cape  'Weiseenfels,  where  she  was  to  some  extent 
protected  against  the  northerly  winds.  The  sea-bottom  there  was  fine 
sand.  According  to  the  reports  of  sealing  skippers,  when  the  wind 
ia  in  the  south,  it  is  possible  to  anchor  on  the  north  Bide  of  Cape 
Weissenfels.  There  is  also  believed  to  be  an  anohorage  near  Cape  Fetter- 
sen.  I  thought  there  would  be  good  anchorage  hetween  Cape  Hammer- 
i'est  and  the  little  island  of  Antarctic  which  we  discovered,  but  I  was 


(Pm  a  ptotvg'*!*  6»  O.  KjilUlrvm.) 

mistaken.  The  water  was  too  shallow  to  allow  of  a  vessel  with  Bach 
a  deep  draft  as  the  Antarctic  approaching  sufficiently  near  to  the  island. 
No  doubt  sealing  sloops  and  smaller  craft  might  count  upon  sufficient 
shelter  thore,  but  they  would  have  to  proceed  with  great  caution,  and 
employ  the  lead  constantly.  Unfortunately,  we  were  unable  to  take  any 
soundings  of  real  value. 

King  Charles  island  may  be  said  to  consist  of  three  separate  main 
portions— the  western  plateau  or  uplands.  Mount  Johnson  in  the  east, 
and  the  lowlying  intervening  ground  between  the  two.  The  western 
plateau  embraces  three  distinct  parts— (1)  Mount  Sjogren  (Fig.  IA), 
which  forms  the  southern  side  of  the  western  end  of  the  island;  (2) 
Mount  Tordenskjold  (Fig.  20),  separated  from  the  former  by  the  paas 
opposite   to  Cape  Altmann,  and  running  up  on  the  north  into  the 
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similarly  shaped  Mount  Uetzius  ;  and  (3)  Hurfagreb.au gen,  which  stands 
isolated.  Mount  Sjogren  is  very  narrow,  especially  ae  compared  with 
Mount  Tordenskjold. 

To  the  geologist  the  history  of  the  island  is  an  open  book.  It  is 
plain  that  these  flat-topped  mountains  are  the  survivals  of  what  were 
formerly  extensive  plateaus,  and  that  they  owe  their  survival  to  the 
great  resisting  power  of  the  basalt  as  against  the  destructive  agencies 
of  erosion  and  disintegration.  The  basalt  has  played  here  the  same 
r6le  as  the  diabase  on  the  summit  of  Kinnekulle,  etc.,  in  Sweden;  it 
forms  a  protective  cap  to  the  soft  and  easily  destructible  sedimentary 
rocks  which  underlie  it,  and  which,  but  for  its  protection,  would  long 
ago  have  entirely  disappeared.     The  sedimentary  sands,  clays,  and  clay- 


slates  belong  to  the  Jurassio  system,  and  we  found  in  them  a  con- 
siderable number  of  fossils,  both  plants  and  animals,  belonging  to 
different  subdivisions  of  the  system.*  Mount  Mohn  and  H&rfagre- 
hangen,  which  have  a  certain  resemblance  to  one  another,  have  been 
separated  from  the  plateaus  adjacent  to  them  by  erosion.  The  latter  is 
more  completely  detached  than  the  former,  for  Mount  Mohn  is  still  con- 
nected in  part  with  the  plateau  which  lies  to  the  sooth  of  it.  Mount 
Johnsen,  whioh  stands  isolated  at  the  eastern  extremity  of  the  island,  is 
built  np  in  the  same  manner  as  the  other  plateaus :  its  summit  consists 
of  basalt,  resting  upon  Jurassic  strata  richly  foesiliferous.   Thesecapping 

t  of  the  geology  of  King 
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basalts  were  originally  lava-flow?,  in  the  vesicular  hollows  of  which 
crystals  of  agate,  calcedony,  rock-crystal,  calc-spar,  etc.,  have  been  formed. 
It  is  also  possible  that  warm  springs  highly  charged  with  silicio  acid,  the 
after-effects  of  volcanic  outbreaks,  have  been  the  active  causes  of  the 
petrifaction  of  the  fossilized  wood,  which  ocours  so  plentifully  in  con- 
junction with  the  basalt  beds.  The  basalt  is  also  met  with  in  the  form 
of  dykes ;  e.g.  Cape  Altmann  is  one  such  dyke,  and  it  is  oontinued  in  a 
series  of  submarine  ridges  for  a  considerable  distanoe  seawards.  For 
this  reason,  great  caution  should  be  observed  in  approaching  the  coast 
in  this  place. 

The  difference  in  altitude  between  the  several  plateaus  cannot  be 
said  to  be  great,  though  the  average  elevation  of  the  plateaus  of  King 
Charles  island  is  higher  than  the  average  elevation  of  the  plateaus 
of  Swedish  foreland.  Mount  Sjogren  is  about  820  feet  high.  Mount 
Tordenskjold  reaches  460  feet  in  the  south,  but  northwards  runs  up  to 
945  feet  (or,  according  to  the  barometer,  to  995  feet).  Mount  Retzius, 
with  whioh  it  is  connected,  attains  a  jet  greater  altitude,  viz.  1050  feet 
(barometric  measurement)  ;  whilst  Harfagrehaugen  is  at  least  1005  feet 
high.  The  meau  of  four  independent  barometrical  observations  gives 
the  altitude  of  Mount  Johnsen  as  755  feet. 

There  exists  a  large  snow-drift  on  the  plateau  of  Mount  Tordenskjold, 
on  the  east  side,  or  rather  it  existed  at  the  time  of  our  visit  in  the  early 
part  of  August ;  except  for  this,  the  tops  of  the  plateaus  of  King  Charles 
Land  were,  strange  to  say,  almost  entirely  free  of  snow.  But  on 
their  slopes,  immediately  underneath  their  edges,  there  exist  several 
patches  of  snow,  some  of  them,  e.g.  on  the  western  versant  of  Mount 
Tordenskjold,  a  few  miles  long. 

Apart  from  a  few  isolated  rocks  of  basalt,  the  lower  grounds  are 
composed  of  disintegrated  materials  brought  down  from  the  hills  and 
rearranged  by  the  sea.  These  disintegrated  materials  consist  of  sand 
and  stony  clay,  and,  above  all,  of  pebbles  of  basalt.  Indeed,  terraces 
of  rounded  basalt  pebbles  are  conspicuous  everywhere,  but  are  especially 
strongly  developed  at  Cape  Hammer  fest,  on  Swedish  foreland,  and 
throughout  almost  the  whole  of  the  lower  grounds  of  King  Charles 
island.  Both  Johnsen  and  Pike  have  called  attention  to  these  ancient 
marine  terraces,  which,  I  may  add,  occur  as  high  as  715  feet  above 
the  present  level  of  the  sea,  and  traces  of  their  former  existence  are 
met  with  at  even  higher  altitudes.  This  is  an  extremely  interesting 
fact,  because,  bo  far  as  has  been  observed  hitherto,  the  changes  of  level 
which  have  taken  place  in  Spitsbergen  do  not  reach  above  half  as  high. 
Another  remarkable  circumstance  in  connection  with  these  ancient 
marine  terraces — a  circumstance  duly  pointed  out  by  Johnsen  and  Pike 
— is  the  occurrence  of  driftwood  at  considerable  altitudes  above  the 
present  level  of  the  sea.  We  observed  driftwood  at  a  level  of  at  least 
130  feet  above  the  ocean  ;  and,  by  the  way,  this  affords  striking  evidence 
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of  the  slow  rate  of  decomposition  in  those  high  latitudes,  for  the  drift- 
wood which  lies  at  suoh  a  great  height  must  be  several  thousand  years 
old.  In  a  few  places  we  saw  lying  on  these  marine  terraces,  and  also 
up  on  the  summits  of  the  plateaus,  erratic  blocks  whioh  had  been 
transported  thither  by  drift-ice;  they  were  sometimes  of  granite, 
sometimes  gneiss,  or  quartzite,  and  on  the  lower  eastern  part  of  King 
Charles  island  white  limestones  belonging  to  the  Permo-Carboniferous 
Age,  similar  to  those  which  prevail  in  certain  mountains  that  overhang 
Hinlopen  strait  in  Spitsbergen. 

According  to  J.  G.  Andersson,  there  exists  a  small  glacier  on  King 
Charles  island,  on  the  southern  slope  of  Muunt  Tordenskjold ;  but 
possibly  it  is  a  "  dead  "  glacier.  In  the  immediate  vicinity,  the  inves- 
tigator discovered  some  striated  stones.  This  glacier  and  Kukenthai 
glacier  on  Swedish  foreland  were  the  only  two  glaciers  that  we  observed, 
though  there  existed  other  evidences  of  former  glacial  activity  on  King 
Charles  island.  But  with  regard  to  this,  I  intend  to  publish  an  account 
elsewhere. 

As  on  Swedish  foreland,  so  on  King  Charles  island,  there  exists  a 
small  ice-cap,  the  Bound  ice-cap.  The  former  was  crossed  by  myself 
and  Hamberg,  the  latter  by  Ham  berg  alone.  The  process  of  thawing 
which  they  were  undergoing  presented  more  than  one  feature  of  interest, 
such  as  cylindrical  melting-holes  (cryoconite  holes)  of  different  sizes, 
though  these  are  also  found  on  other  permanent  snow-drifts.  When 
we  visited  King  Charles  Land,  it  was  the  time  of  year  when  the  red 
and  green  snow  was  beginning  to  show  itself.  The  latter  variety 
seemed  to  me  to  be  especially  prevalent  where  the  substratum  consisted 
of  inorganic  materials.  At  least  I  never  saw  the  snow  so  deeply  stained 
with  green  as  I  did  in  a  certain  locality  on  the  east  side  of  Mount 
Nordenskjold  on  Swedish  foreland,  and  in  another  similar  place  on  the 
east  side  of  Mount  Tordenskjold  on  King  Charles  island,  and  in  both 
places  the  green  snow  rested  on  an  inorganic  base. 

King  Charles  island,  too,  appears  to  lack  good  harbours.  Our  first 
anchorage  was  in  Broad  bay,  on  the  east  side  of  Cape  Altmann,  quite 
close  to  the  shore,  in  61  fathoms,  and  there  we  were,  to  some  extent, ' 
sheltered  from  the  north  and  west  winds.  But  the  bottom  being  fine 
sand,  the  anchorage  was  not  of  the  best;  in  fact,  the  blasts  from  the 
north  sometimes  swept  over  the  hills  with  such  violenoe  that  the  shelter 
became  entirely  illusory.  We  also  cast  anchor  in  Antarctic  bay,  to  the 
west  of  Cape  Altmann,  in  6  fathoms  of  water ;  but  there  too  the  "  hold- 
fast "  is  only  sand,  though  more  shelving.  The  whole  of  Broad  bay  is 
full  of  islands  and  shallows.  Although  the  bottom  of  Andree  bay  is  of 
clay,  yet  it  was  so  deep— 33  fathoms  quite  close  to  shore— that  we  did 
not  venture  to  let  drop  an  anchor,  but  lay  to.  Still,  it  might  be  possible 
to  find  a  better  anchorage  in  that  bay.  Whether  there  exist  any  more 
convenient  anchorages  in  the  small  bays  on  the  north  side  of  the  island, 
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I  am  unable  to  say.     It  might  be  worth  while  to  examine  some  of  them, 
e.g.  Holm  bay,  with  a  view  to  finding  out  this. 

The  higher  plants  are  but  scantily  represented  in  King  Charles 
Land,  although  there  were  a  few  places  which  presented  a  very  agree- 
able contrast  to  the  prevailing  barrenness.  The  flora  embraces  but 
few  species.  The  three  botanists  of  the  expedition  found  hardly 
more  than  about  a  score  of  phanerogams  altogether.  Their  names, 
and  the  localities  in  which  they  were  discovered,  are  indicated  in  the 
subjoined  list,  extracted  from  the  Proceedings  of  the  Royal  (Swedish) 
Academy  of  Sciences  (1898,  p.  555). 

List  of  Phanerogamous  Plants  found  in  King  Charles  Land  bt  the  Swedish 
Polar  Expedition  of  1898.  By  Gunnar  Andersson  and  Henrik  Hessel- 
man.  (Certain  of  the  Particulars  hereafter  recorded  are  due  to 
Prof.  Dr.  A.  G.  Nathorst.) 

1.  Saxifraga  nivalis,  L.      Oq  Swedish  foreland,  as  well  as  King  Charles  island. 

2.  Saxifraga  nivalis,  L.,  var.  tenuis,  Wg.  In  dry  places.  This  variety,  like 
the  type  of  the  species,  occurs  on  both  islands. 

3.  Saxifraga  stellaris,  L.,  var.  comosa,  Poir.    In  moist  places.    On  both  islands. 

4.  Saxifraga  oppositifoiia,  L.     On  both  islands. 

5.  Saxifraga  rivularis,  L.     In  various  localities.     On  both  islands. 

6.  Saxifraga  cernua,  L.  In  large  numbers  at  Cape  Weissenfels,  in  the  east  of 
Swedish  foreland  ;  also  thinly  scattered  over  b>th  islands. 

7.  Saxifraga  decipiens,  Ebrh.,  var.  ccespitosa,  L.     On  both  islands. 

8.  Cardamine  bellidifolia,  L.     A  few  solitary  examples  on  both  islands. 

9.  Draba  sp.   Scattered  thinly  over  both  islands.   Perhaps  two  separate  species. 

10.  Cochlearia  fenestrata,  R.  Br.  Occurs  on  both  islands.  Especially  abundant 
at  the  sandy  Cape  Weissenfels,  in  the  east  of  Swedish  foreland.     Several  varieties. 

11.  Fapaver  radicatum,  Rottb.  (P.  nudicaule,  L.).  On  both  islands,  in  full  bloom. 

12.  Ranunculus  hyperbortus,  Rottb.  On  the  marshy  ground  at  Cape  Hammer- 
feat,  in  the  south  of  Swedish  foreland,  and  in  the  vicinity  of  Broad  bay  on  King 
Charles  island.    Not  found  in  flower. 

13.  Ranunculus  sulphureus,  Sol.     On  both  islands. 

14.  Stellaria  longipes,  Goldie,  var.  humilis,  Fenzl.     On  both  islands. 
16.  Cerastium  alpinum,  L.     On  both  islands. 

16.  Cerastium  alpinum,  L.,  var.  ccespitosa,  Malmgren.     On  both  islands. 

17.  Alsine  rubella,  Wg.  Only  a  few  specimens  at  Cape  Hammerfest,  in  the 
south  of  Swedish  foreland. 

18.  Sagina  nivalis,  (Lindbl.)  Fr.  At  Cape  Weissenfels,  in  the  east  of  Swedish 
foreland. 

19.  Polygonum  viviparum,  L.     In  the  south  of  Swedish  foreland. 

20.  Salix  polaris,  Wg.     On  both  islands. 

21.  Poaflexuosa,  Wg.    On  both  islands. 

22.  Poa  sp.     From  the  sandy  Cape  Weissenfels,  in  the  east  of  Swedish  foreland. 

23.  Catabrosa  algida,  (Sol.)  Fr.    On  both  islands. 

24.  Alopecurus  alpinus,  Sm.  On  both  islands.  Occurs  in  various  localities, 
and  often  of  luxuriant  growth. 

25.  Luzuli  arctica,  Blytt.     On  both  islands. 

26.  Luzula  arcuata,  (Wg.)  Sw.,  subsp.  confusa,  (Lindeb.)  Hartm.  At  Cape 
Weissenfels  on  Swedish  foreland,  and  beside  Broad  bay,  in  King  Charles  island. 

27.  Juncus  biglumis,  L.     On  the  north  side  of  King  Charles  island. 
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No  species  of  vascular  cryptogams  were  found.  A  more  detailed 
description  of  the  general  botanical  relations  of  the  archipelago,  espe- 
cially of  the  exceedingly  interesting  flora  of  the  sandy  shore  and  the 
sand-dunes  of  Swedish  foreland — a  flora  that  has  not  been  observed  any- 
where else  in  such  high  arctic  latitudes — is  reserved  for  another 
occasion. 

Here  I  may  add  that  Silene  acaulis,  which  Mohn,  on  the  strength 
of  Johnsen's  description,  assigns  to  this  archipelago,  is  undoubtedly 
Cerastium  alpinum,  var.  csespitosa.  Future  explorers  will  no  doubt  dis- 
cover a  few  other  species ;  still,  1  do  not  think  they  will  find  that  many 
have  been  overlooked  by  our  expedition. 

The  drift-sand  flora  of  Cape  Weissenfels  is  indeed  of  very  great 
interest.  In  no  part  of  the  arctic  regions  have  I  seen  the  mountain 
poppy  either  so  fully  developed  or  so  profusely  in  bloom  as  I  saw  it  in 
Swedish  foreland.  In  one  place  a  tolerably  large  hill  was  so  closely 
carpeted  with  its  yellow  flowers,  that  at  the  first  glance  I  thought  it 
was  a  new  variety  of  stone,  different  from  the  varieties  in  the  vicinity. 
As  is  generally  the  case,  the  hillsides  and  the  level  ground  immediately 
at  their  feet  offered  the  richest  flora.  As  Mr.  Pike  pointed  out,  the 
terraces  of  basalt  pebbles  are  almost  entirely  destitute  of  plants  of  the 
higher  orders ;  in  this  respect  they  resemble  the  so-called  "  stone-fields  " 
of  Sweden. 

The  chief  features  of  the  mammalian  fauna  and  the  avi-fauna  of 
King  Charles  Land  were  described  by  Johnsen ;  since  his  time,  contri- 
butions have  been  made  to  our  knowledge  of  this  department  of  science 
by  Kii  ken  thai  and  Pike.  The  polar  bear,  arctic  fox,  and  reindeer  were 
named  as  the  three  principal  terrestrial  mammals ;  but  the  reindeer  would 
now  appear  to  be  extinct.  In  1872  Johnsen  shot,  on  the  east  side  of  King 
Charles  Land,  "  a  buck,  which  for  the  region  of  Spitsbergen  was  of  an 
unusual  size,  and  had  a  magnificent  crown  of  antlers/1  and  on  the  surface 
of  both  snow  and  bare  earth  he  perceived  numerous  tracks  of  reindeer 
and  their  calves.  In  1889,  Hemming  Andreasen  shot  three  reindeer  on 
Swedish  foreland ;  but  since  then,  so  far  as  is  known,  no  reindeer  have 
been  seen  on  any  of  the  islands  of  King  Charles  Land.  I  do  not  know 
whether  they  have  been  exterminated  by  the  sealers,  for  of  their  doings 
we  possess  no  records.  If  not,  what  is  the  cause  of  their  disappear- 
ance? For  the  present  this  question  cannot  be  answered.  We  came 
across  reindeer  horns  in  many  places  on  both  King  Charles  island  and 
Swedish  foreland ;  and  on  many  of  the  permanent  snow-drifts  on  the 
plateau  in  the  latter  island,  we  observed  reindeer  droppings  in  such 
quantity  as  to  justify  the  assumption  that  reindeer  must  formerly  have 
frequented  the  island  in  considerable  numbers. 

We  saw  the  arctic  fox  on  both  islands,  though  only  a  few  individuals. 
We  shot  three  polar  bears.  Lieut.  Kjellstrom,  however,  saw  several  on 
Swedish  foreland,  but  was  prevented  by  his  duties  from  pursuing  them. 
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Their  tracks  were  visible  everywhere ;  bat  as  only  a  few  days  before  a 
German  expedition  had  slain  no  fewer  than  twenty-eight  fall-grown 
animals  and  oaptared  foar  young  ones,  it  was  not  surprising  that  there 
were  but  few  left.  The  holes  whioh  the  bears  made  in  the  snow  were 
almost  invariably  on  the  upper  slopes,  immediately  below  the  brink  of 
the  plateau.  Their  droppings  consisted  of  grass  and  other  vegetable 
matter. 

Johnsen  mentions  three  kinds  of  seal — the  great  seal,  little  seal,  and 
Greenland  seal.  The  presence  of  the  latter  will,  of  course,  depend  upon 
the  presence  of  drift-ice.  We  saw  no  Greenland  seal.  To  these  may 
be  added  the  walrus,  of  which  some  were  killed  by  the  Norwegian 
whaling  skippers.  Mr.  Hamberg  found  a  skull  of  a  walrus  in  a  raised 
beach  at  Cape  Weissenfels. 

Johnsen  enumerates  ten  species  of  birds  as  existing  on  King  Charles 
Land ;  Kiikenthal  mentions  nine,  and  of  these  two  are  not  contained  in 
Johnsen's  list.  KolthofFs  list,  on  the  other  hand,  embraces  eighteen 
species ;  and  if  to  these  we  add  the  long-tailed  duck,  which  Kiikenthal 
observed  on  June  24  about  6  nautical  miles  from  King  Charles  Land, 
we  get  the  following  species : — 

I.  Those  which  certainly  do  breed  on  the  islands — Plectrophane$ 
nivalis,  Tringa  maritima,  An*er  sp.  (presumably  brachyrhyncus),  Somateria 
mollissima,  Colymhus  septentrionalis,  Uria  grylle,  var.  Mandtii,  Lestris  crepi~ 
data,  Bissa  tridactyla,  Larus  glaucus,  L.  eburneus.*  That  geese  visit  the 
archipelago  was  proved  by  an  old  egg-shell  which  1  pioked  up  on  the 
eastern  slope  of  Mount  Johnsen,  and  by  their  droppings,  which  we 
observed  in  various  localities;  but  the  birJs  had  migrated  to  other 
regions  before  the  period  of  our  visit. 

II.  The  following  possibly  breed  in  King  Charles  Land  :  Somateria 
spectabilis,  Harelda  glacialis,  Lestris  Buffoni  (on  Swedish  foreland),  Sterna 
arctica,  and  Charadrius  hiaticula. 

III.  The  following  do  not  breed  in  King  Charles  Land :  Lestris 
pomarina,  Fulmarus  glacialis,  Uria  Briinnichii,  and  Mergulus  alle. 

As  regards  insect  life,  it  must  suffice  to  mention  the  occurrence  of 
midges  (Chironomus  extremns,  Holmgr.,  according  to  Prof.  Chr.  Aurivillius) 
and  Podurids  (glacier  fleas,  etc.). 


*  Mr.  Pike  speaks  of  this  species  as  breeding  on  Cape  Weissenfels.  It  is,  therefore, 
an  error  on  the  part  of  Captain  Rttdiger  to  suy  that  the  Lerner  expedition,  which  dis- 
covered the  ivory  gull  nesting  on  Abel  island,  was  the  first  to  note  the  occurrence 
of  the  bird  on  King  Charles  Land.  Kolthoff  found  the  ivory  gull  nesting  at  several 
other  places  besides  Cape  Weissenfels ;  for  instance,  on  Mount  Sjogren  and  Mount 
Ketzius  on  King  Charles  island.  Wo  fouud  the  ivory  gull  also  breeding  on  White 
island.  Mr.  Jackson,  too,  has  reported  the  existence  of  a  large  breeding  colony  on 
Cape  Mary  Harmsworth,  in  Franz  Josef  Land  ;  and  Captain  Kj  eld  sen  Haw  great  numbers 
breeding  on  an  island  off  Cape  Oppolztr,  in  the  same  archipelago  (see  Ymer,  1898* 
p.  240). 
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Conditions  of  Ice. 

I  ought  not  to  omit  some  mention  of  the  conditions  of  the  ice  at 
King  Charles  Land.  As  I  have  already  said,  the  condition  of  the  ice  to 
the  east  of  Spitsbergen  would  seem  to  have  been  exceptionally  favour- 
able in  the  summer  of  1898.  During  the  whole  period  of  our  visit  of 
King  Char! es  Land,  the  sea  was  completely  free  from  ice.  It  is  true 
that  in  the  end  of  June,  the  ice  to  the  east  of  Edge's  Land  prevented 
us  from  approaching  King  Charles  Land ;  but  some  weeks  later  that 
ice  was  so  far  diminished  that  on  August  3  the  Antarctic  was  able 
without  difficulty  to  cut  her  way  through  it,  and  this  notwithstanding 
that  on  the  day  before  the  Prince  we  Alice,  belonging  to  Prince  Albert 
of  Monaco,  was  stopped  by  it  in  77°  30'  N.  lat.  and  26°  5'  E.  long.* 
All  the  sealing  skippers  to  whom  we  spoke  were  agreed  that  they  had 
never  seen  so  little  ice  to  the  east  of  Spitsbergen  as  in  the  year  1898. 

Each  of  the  immediately  preceding  years  was  also  favourable  in 
regard  to  the  relatively  small  quantity  of  ice  in  the  same  region.  Thi« 
was  particularly  the  case  in  the  latter  part  of  the  summer  of  1897,  when 
Mr.  Pike  sailed  from  King  Charles  Land  and  came  down  the  east  side 
of  Spitsbergen  without  meeting  any  ice ;  and  in  the  same  year,  when 
the  Windward  fetched  the  Jackson  expedition  from  Franz  Josef  Land, 
she  was  able  to  steam  almost  in  a  straight  line  from  Cape  Mary  Harms- 
worth  to  Bear  (Beeren)  island. t  Iu  certain  years  in  the  eighties,  too, 
the  ice  would  appear  to  have  presented  unusually  favourable  conditions 
— for  instance,  in  1884,  1886,  and  1889  ;  and  the  same  thing  was  true  in 
1872.  But  previous  to  the  Ust-mentioned  year,  the  ice  conditions  were 
of  a  very  different  character.  What  that  was  cannot,  perhaps,  be  more 
succinctly  expressed  than  in  the  words  which  an  old  Norwegian  arotio 
navigator  once  used  to  me :  "At  the  time  when  I  used  to  s<ul  to  Spits- 
bergen, we  never  thought  of  going  to  the  ea>t  of  that  island ;  it  was 
looked  upon  as  absolutely  impossible." 

From  this  it  would  appear  that  during  recent  years  the  ice  conditions 
of  those  waters  have  changed  considerably  for  the  better.  Whether,  if 
we  were  to  go  still  further  baok  in  the  century,  anterior  to  the  period  to 
which  the  old  Norwegian  skipper  was  referring,  the  ice  conditions  were 
better  again,  I  cannot  venture  to  express  any  opinion.  It  would  be 
an  in  teres  ting  study  to  gather  together  the  various  reports  as  to  the 
condition  of  the  ice  to  the  east  of  Spitsbergen  which  have  come  down 
to  us,  and  see  how  far  from  them  it  would  be  possible  to  draw  any 
conclusions  as  to  the  changes  which  have  taken  place,  and  whether  there 
exist  any  grounds  for  inferring  that  those  changes  have  been  in  any 

•  Comptes  Rendu*  de  la  Soc.  de  Geogr.  de  Paris,  1898,  p.  344.  From  Riidiger's  account 
(loccit.),  it  would  appear  that  the  Helgoland,  with  the  Lerner  expedition  on  board, 
encountered  no  traces  of  ice  whatever  to  the  east  of  Edge's  Land  on  July  22  and  23. 

t  8ee  the  map,  4  Routes  in  the  Spitsbergcn-Novaya  Zemlya  Seas.'  in  the  April 
number  of  this  Journal,  1898. 
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respect  periodical,  or  have  moved  in  any  definite  direction.  In  default 
of  such  information,  it  would  be  idle  to  speculate  as  to  the  causes  of  the 
diminution  in  the  quantity  of  ice  which  has  taken  place  during  recent 
years,  as  well  as  to  attempt  to  draw  any  inference  with  respect  to  the 
future. 

Giles  Land. 

It  was  originally  my  intention,  upon  leaving  King  Charles  Land,  to 
proceed  to  Franz  Josef  Land  in  search  of  Andree  and  his  companions ; 
for  when  we  put  in  at  Advent  bay,  we  were  told — incorrectly,  as  it 
subsequently  proved — that  Well  man,  making  for  the  same  destination, 
had  been  unable  to  get  through  the  ice.  Then  on  August  12  we  spoke 
the  steamship  Frithjof,  and  were  told  by  Captain  Kjeldsen,  that  he  had 
thoroughly  examined  the  whole  of  the  southern  portion  of  Franz  Josef 
Land  as  far  as  the  ice  would  allow  him.  He  had  visited  Mr.  Leigh 
Smith's  house  and  also  Mr.  Jackson's  without  discovering  any  traoes  of 
Andree.  Under  those  circumstances,  much  as  I  should  personally  have 
liked  to  make  a  trip  to  Franz  Josef  Land,  I  deemed  it  advisable  to  desist. 
I  could  not  do  anything  more  for  Andree  than  had  been  already  done ; 
moreover,  the  season  was  getting  on,  and  we  should  run  a  risk  of  being 
caught  in  the  ice  to  little  or  no  purpose.  Leaving  King  Charles  Land, 
therefore,  on  the  night  of  August  17,  I  thought  it  wiser  to  make  for 
White  island,  or  Giles  Land,  farther  to  the  north. 

Early  on  the  morning  of  the  18th,  we  became  aware  of  a  peculiar 
vault  of  light,  as  it  were,  gleaming  through  the  mist.  As  the  morning 
advanced,  this  glittering  brightness  took  on  more  and  more  the  appear- 
ance of  land ;  and  the  likeness  was  all  the  greater  because  we  thought 
we  could  observe  a  perpendicular  ice-wall  at  its  foot.  But  the  atmo- 
sphere grew  thicker,  and  as  it  thickened  what  we  took  for  a  fractured 
ice-edge  we  believed  now  to  be  land,  far,  far  away  in  the  distance,  and 
the  light  which  we  had  noticed  appeared  to  benothiDg  more  than  a  cloud 
above  it.  But  this  was  an  error ;  all  at  once  the  mist  parted,  and  there 
before  us  lay  White  island  in  all  its  remarkable  beauty  (Fig.  21). 
And  of  a  truth  rightly  was  it  named  ;  for  it  was  glittering  white  from 
its  highest  summit  down  to  the  very  edge  of  the  sea.  It  was  covered 
throughout  with  its  soft  mantle  of  snow ;  not  a  rock  projected  through 
it  to  break  its  spotless  purity.  The  island  rose  in  regular  curves  to 
an  altitude  of  600  or  700  feet,  and  was  one  continuous  mass  of  ice  and 
snow.  The  ice  plunges  down  into  the  sea  all  round  the  island,  and  is 
quite  inaccessible,  being  abruptly  broken  off  at  the  water's  edge,  thus 
presenting  a  steep  wall  of  ice  to  the  waves,  and  forming  in  some  places 
big  cubical  icebergs.  I  was  instantly  put  in  mind  of  Nansen's  description 
of  Hvidtenland,  which  White  island  no  doubt  resembles,  as  it  also 
apparently  resembles,  though  of  course  in  miniature,  the  steep  ice-walls 
of  the  antarctic  continent. 
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The  weather  was  wintry,  with  squalls  of  snow,  and  unfortunately 
never  quite  clear.  With  the  hud  shining  upon  it.  White  island  must 
be  a  fascinating  object.  It  is  considerably  larger  than  previous  maps 
represented  it  to  be,  for  we  steamed  alongside  it  all  the  afternoon  and 
all  the  following  night.  In  the  evening  we  succeeded  in  effecting  a 
landing  on  its  extreme  north-eastern  point,  where  the  precipitous  ice- 
wall  drew  back  and  left  a  strip  of  shore  free.  But  our  landing  bad 
nearly  proved  disastrous  to  our  good  vessel ;  for  whilst  the  boat  party 
was  absent,  the  drift-ice  set  in  strongly  towards  the  land.  We  only 
just  escaped  being  caught  fast  in  it.  And  on  the  following  morning, 
when  I  went  on  shore  on  tbe  south-west  extremity  of  tbe  island,  the 
drift-ice  again  threatened  to  cut  ua  off  from  the  vessel.     The  promontory 


upon  which  I  landed  was  low,  and  consisted  of  granite  and  gneiss.  On 
the  low  ground  contiguous  to  it  a  great  crowd  of  ivory  gulls  had  their 
breeding- places. 

It  scarcely  admits  of  doubt  that  White  island  is  the  land  whioh  Com- 
mander Giles  saw  in  1707.  It  lies  on  precisely  the  same  latitude  as  the 
Giles  Land  of  Van  Keulen's  map ;  the  difference  of  longitude  is  not  a 
matter  of  any  moment. 

Circumnavigation  of  Spitsbergen. 
Having  completed  the  circum navigation  of  Giles  Land  on  August 
19,  we  pushed  further  to  the  north  ;  but  the  ice  grew  rapidly  more  and 
more  difficult,  so  that  we  were  obliged  to  keep  close  to  its  edge  and  in- 
oline  to  the  north-west.  We  had  every  reason  to  congratulate  ourselves 
upon  having  such  a  stout  vessel;  with  one  lees  strong,  we  should  have 
fared  bnt  ill.     Our  greatest  difficulty  came  shortly  after  midnight  on  the 
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20th ;  but  the  Antarctic  behaved  splendidly :  her  stout  prow  cleft  a  sure 
road  through  the  ice,  and  in  the  morning  we  reached  King  Charles  XII. 
island  (Fig.  22)  and  open  water.  This  island  is  the  extreme  outpost  of 
Spitsbergen  towards  the  north-east,  and  has  a  fine  appearance  with  its 
steep  sides  and  truncated  fop.  To  the  south  of  it  lies  a  smaller  island, 
the  Drabant.  The  coasts  of  both  islands  were  strewn  with  great 
quantities  of  driftwood. 

After  exploring  these  two  islands — the  kernel  consists  of  primary 
rocks — we  oiioe  more  pushed  on  to  the  north,  till  we  reached  81°  14'  N. 
lat.  There  we  encountered  the  solid  pack  ioe — "  the  firm  ice  " — a  com- 
pact, absolutely  impenetrable  mass.     That  was  the  highest  latitude  we 


trt-om  a  p/iofogroph  &.y  A.  IlaiRherg.) 

reached.  Had  it  been  a  few  weeks  earlier,  we  might  have  penetrated  a 
considerable  distance  further  towards  the  north.  But  for  some  time 
past  the  wind  had  been  blowing  steadily  from  the  north,  driving  the 
pack-ice  before  it.  Afier  sounding,  we  turned  and  followed  the  edge  of 
the  ice  towards  the  south-west. 

The  rest  of  the  voyage  may  be  told  in  a  few  words,  as  we  had  to  do 
with  places  that  are  sufficiently  well  known.  We  kept  to  the  west  of 
the  Seven  islands,  and,  putting  in  at  Trenrenberg  bay,  remained  two  or 
three  days  in  Hecla  cove  to  overhaul  and  clean  the  boilers.  Upon 
starting  again,  we  made  for  Grey  Hook,  and  then  steering  north-west 
till  we  met  the  pack-ice  again  in  80°  18'  N.  lat.  Thereupon  we  returned 
to  Grey  Hook,  and  thence  steered  for  Virgo  harbour,  in  Danish  island. 
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There  we  made  a  vain  search  for  dead  carrier  pigeons  of  Andree's 
expedition,  and  filled  up  our  water-tanks.  Andree's  balloon-house 
was  blown  down  (Fig.  23)  ;  still  it  was  interesting  to  have  seen  the 
cradle,  as  it  were,  of  a  method  of  exploration  which  will  no  doubt  be 
more  extensively  employed  in  the  future.  We  next  took  a  sounding 
north-west  of  Amsterdam  island,  and  then  turned  our  prow  southwards, 
and  on  August  28  intersected  our  previous  course  of  Jnly  26,  thus 
completing  the  first  Swedish  circumnavigation  of  Spitsbergen. 

On  the  following  day  we  were  caught  in  a  furious  tempest,  the  wind 
having  a  velocity  of  65  feet  in  the  second.  This  threw  us  forty-seven 
minutes  west  of  our  true  course.     We  put  the  Antarctic  under  close- 


reefed  topsail  and  fore  stay  sail,  and  it  was  a  real  pleasure  to  see  how 
splendidly  she  weathered  the  heavy  seas.  I  should  like  to  have  gone 
into  the  Great  fjord  for  a  few  days'  geological  field-work,  but  the  storms 
lucoeeded  one  another  thick  and  fast;  winter  had  set  in,  so  that  in  the 
end  I  judged  it  wisest  to  make  for  home.  We  passed  Bear  island  on 
the  afternoon  of  September  3,  and  thtnoe  steered  straight  for  Tromso, 
sounding  and  making  hydrographical  fctudies  as  we  went.  Upon 
putting  into  Tromso  on  the  morning  of  the  7th,  we  found  nearly  all 
the  arctic  sealing-fleet  already  arrived  before  us. 

Sketch  of  the  Scientific  Kesults  of  the  Expedition. 
In  the  foregoing  summary  description  of  the  course  of  the  expedition, 
I  have  not  been  able  to  do  more  than  touch  en  paitant  upon  the  scientific 
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work  that  we  were  able  to  accomplish.  I  will,  however,  endeavour  to 
gather  up  some  of  the  most  important  results,  in  so  far  as  they  have 
been  already  worked  out  or  are  of  general  interest.  It  will,  of  course, 
be  some  considerable  time  before  all  the  material  we  brought  home  with 
us  is  duly  digested  and  tabulated. 

Speaking  first  of  the  geographical  results,  I  may  mention  the  mapping 
of  Bear  island,  Bel  sound,  and  King  Charles  Land,  as  well  as  the  nearer 
determination  of  the  extent  of  White  island.  Henceforward  it  would 
be  desirable  that  this  last  should  be  known  as  Giles  Land,  which  has 
thus,  as  it  were,  been  definitively  rediscovered.  Nor  was  geology 
neglected.  Bear  island  proved  a  particularly  valuable  field,  yielding 
unexpected  results  of  great  value.  King  Charles  Land  was  thoroughly 
studied,  because  its  geology  is  of  special  interest  as  forming  a  oonueoting- 
link  between  Spitsbergen  and  Franz  Josef  Land.  The  geology  of 
Spitsbergen  was  completed.  We  brought  home  with  us  numerous  and 
comprehensive  collections  of  specimens  of  rock  and  fossils. 

Our  botanical  collections  were  not  less  complete.  They  embraced 
materials  for  the  herbarium  as  well  as  specimens  preserved  in  alcohol 
and  formaline.  To  the  botanist  King  Charles  Land  was  hitherto  a 
terra  incognita,  so  that  the  collections  we  brought  home  from  that  group 
of  islands  possess  a  unique  and  valuable  interest.  Here  I  may  also 
mention  that  we  brought  home  numerous  specimens  of  red  snow  and 
green  snow,  of  soils,  and  of  plant-seed.  From  Advent  bay  we  sent 
home  to  the  Botanical  Garden  of  Stockholm  fifty-two  species  of  living 
plants,  and  these  happily  all  arrived  in  good  condition.  We  carried 
out  biological  investigations  of  the  flowers,  and  studied  the  rela- 
tions of  different  plants  to  temperature,  moisture  of  the  air,  intensity 
of  light,  and  so  forth,  as  well  as  took  a  great  number  of  botanical 
photographs.  In  conjunction  with  our  botanical  collections,  I  may 
here  add  that  we  brought  home  with  us  a  large  quantity  of  driftwood, 
gathered  from  various  localities  which  we  visited.  Fig.  24  shows  in 
what  abundance  driftwood  occurs  in  some  places. 

Our  zoological  collections  of  both  mammals  and  birds  will,  it  is  hoped, 
form  the  nucleus  of  an  Arctic  Biological  Museum,  which  it  is  proposed 
to  form,  so  as  1o  afford  the  public  an  opportunity  of  studying  arctic 
animal-life  in  the  actual  forms.  Our  avi-faunal  collections  are,  I  believe, 
very  complete  and  the  best  preserved  of  any  that  have  ever  been 
gathered  in  those  high  latitudes.  It  is  much  to  be  hoped  that  this 
project  of  an  Arctic  Biological  Museum  may  be  eventually  realized, 
because  in  probably  less  than  a  quarter  of  a  century  several  forms  of 
arctic  animal-life  will,  it  is  to  be  feared,  have  become  extinct. 

Our  zoologists  made  numerous  interesting  observations  on  the  habits 
of  life  of  the  birds.  In  this  place  I  will  confine  myself  to  saying  that 
the  female  of  the  broad-nebbed  swimming  sandpiper  (Phalarcpus  fuli- 
carius)  flies  away  from  her  nest  as  soon  as  she  has  laid  her  eggs,  and 
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leaves  the  duties  of  incubation  and  the  rearing  of  the  young  to  the  male. 
Agreeably  with  thia,  the  plumage  of  the  female  is  muoh  handsomer  than 
that  of  the  male.  The  female  of  the  purple  sandpiper  (Tringa  maritima) 
likewise  leaves  her  young  ones,  so  soon  as  they  are  hatched,  to  the  care 
of  her  mate. 

With  the  trawl  and  scraper  we  obtained  specimens  of  the  deep-sea 
fauna  in  forty-two  different  stations,  from  depths  varying  from  a  few 
fathoms  down  to  10,335  feet.  The  results  are  very  extensive,  and 
embrace  several  forms  of  great  interest. 

As  is  well  known,  within  recent  years  a  good  deal  of  attention  has 
been  directed  to  the  study  of  plankton,  the  micro-organisms  of  the 


ooean,  partly  because  of  their  own  intrinsic  interest,  and  partly  because 
they  form  the  principal  food  of  the  herring.  During  the  course  of  the 
voyage  we  took  close  upon  150  specimens,  most  of  them  from  the  surface, 
though  some  came  from  depths  between  1500  and  6900  feet,  the  greatest 
depths  from  which  plankton  has  hitherto  been  taken  in  arctic  waters, 

In  so  far  as  our  hydrot/raphical  labours  were  concerned,  I  have 
already  adverted  to  our  fresh  soundings  in  the  Swedish  deep,  proving 
that  the  previous  soundings  were  in  error  in  giving  too  great  a  depth 
for  that  part  of  the  Northern  seas.  Altogether  we  made  twenty-four 
different  soundings,  and  collected  specimens  of  the  sea-water  at  each. 
One  noteworthy  result  of  this  work  was  the  evidence  we  obtained,  that 
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at  the  present  time  the  Gulf  Stream  seems  to  be  spread  out  relatively 
wide  and  deep.  I  have  already  stated  that  we  found  it  to  be  prevail- 
ing to  the  bottom  in  the  entrance  to  Ioe  fjord.  The  same  thing  was 
also  observed  north  of  North-East  Land,  in  81°  14'  N.  lat. ;  the  water 
was  35°'6  Fahr.  at  the  bottom  of  the  sea — 500  feet  deep.  With  the 
view  of  ascertaining  something  of  the  extent  and  direction  of  the 
current  of  the  Gulf  Stream,  we  threw  nine  hundred  bottles  with  printed 
post-cards  into  the  sea ;  of  these  about  a  score  have  already  been  found 
on  the  coasts  of  Denmark,  Norway,  and  Spitsbergen. 

Magnetic  investigations,  including  the  determination  of  the  variation 
of  the  compass,  were  carried  out  in  more  than  half  a  score  places. 

Throughout  the  voyage  meteorological  observations  were  taken  with 
self-registering  barometers  (barographs)  and  thermometers  (thermo- 
graphs), as  well  as  with  anemometers. 

A  unique  series  of  experiments  were  made  by  the  doctor  of  the 
expedition,  who,  on  every  favourable  opportunity,  carried  out  bacterio- 
logical investigations.  He  filtered  the  atmosphere  in  a  score  of  different 
localities  on  Bear  island,  Spitsbergen,  and  King  Charles  Land,  altogether 
a  total  of  4400  gallons ;  but  in  all  this  quantity  he  did  not  discover  a 
single  bacterium,  and  only  an  infinitesimal  quantity  of  aepergillus,  or 
mould.  The  salubriousness  of  the  atmosphere  in  the  polar  regions 
has  been  long  known ;  but  this  is  probably  the  first  time  it  has  been 
systematically  and  exhaustively  studied  on  the  spot  by  an  experienced 
bacteriologist.  Nor  did  the  doctor  confine  his  investigations  to  the 
atmosphere ;  he  also  examined  the  fresh  water,  snow,  and  ice,  as  well 
as  sea- water  drawn  from  the  depth  of  8860  feet.  The  fresh  water  is 
not  entirely  free  from  bacteria,  though  they  are  present  in  infinitesimal 
quantities,  about  one  bacterium  in  every  11  cubic  centimetres  (=  0*67 
cubic  inch).  In  the  sea-water  the  quantity  of  bacteria  appeared  to 
increase  directly  with  the  depth.  The  bacteriologist  further  examined 
the  intestinal  contents  of  a  number  of  different  animals,  but  without, 
generally  speaking,  discovering  any  traces  of  bacteria.  In  the  intestines 
of  the  polar  bear  and  the  seal  he  found  a  species  of  bacteria  closely 
resembling  that  which  exists  normally  in  the  intestinal  canal  of  man ; 
but,  with  the  one  exception  of  the  burgomaster  gull,  every  speoies  of 
bird  that  was  examined  was  entirely  free  of  bacteria. 

Note. 

Observations  upon  the  Map  of  King  Charles  Land  which  accompanies 
this  Paper. — Tbe  map  was  originally  laid  down  on  the  scale  of  1 :  100,000,  but  it 
was  judged  sufficient  to  reproduce  it  here  on  the  scale  of  1 :  250,000. 

In  August,  1898,  the  variation  of  the  compass  at  Cape  Weissenfels,  on  Swedish 
foreland,  was  1°  20'  W.,  whilst  at  Cape  Altmann,  on  King  Charles  island,  it  was 
2°  4'  E. 
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MEMORANDUM  ON  WICHE'S  ISLANDS. 

By  Sir  Clements  R.  Markham,  K.C.B.,  President)  R.G.S. 

1617.  *  They  also  employed  a  ship  of  sixtie  tiranes,  with  twenty  men  in  her,  who 
discovered  to  the  eastward  of  Greenland,  as  far  to  the  northwarde  as  79°,  an  Island 
which  he  named  Wiche's  Island,  and  divers  other  Islands  (as  by  the  map  appeareth  ") 
(Purchas).  When  the  first  person  is  used,  Purchas  is  copying  the  report  verbatim ; 
but  when  Purchas  begins  with  the  third  person,  he  is  making  an  abstract  in  his  own 
words. 

The  above  words  are  not,  then,  written  by  Captain  Edge  himself,  but  by  Purchas, 
with  the  report  of  Edge  before  him,  of  which  he  gives  a  meagre  abstract.  This, 
unfortunately,  was  the  custom  of  Purchas,  owing  to  want  of  space,  instead  of  giving 
the  full  texts  of  reports. 

The  he  is  no  doubt  Captain  Edge,  or  one  of  his  captains,  who  commanded  the 
■hip  of  sixty  tons,  and  discovered  Wiche's  Land  in  79°  to  the  east  of  Spitsbergen 
(then  called  Greenland). 

It  is  Purchas,  not  Edge,  who  refers  to  the  map,  for  which  he  is  solely  respon- 
sible, and  which  places  Wiche's  Land  in  a  latitude  differing  from  that  given  in 
Edge's  report  as  quoted  by  Purchas.  The  size  and  wrong  latitude  of  Wiche's  Land 
on  the  map  are  merely  blunders  of  Purchases  draughtsman.  The  quotation  from 
Edge's  report  proves,  beyond  doubt,  that  he  or  one  of  his  captains  discovered  land 
in  79°  N.  to  the  eastward  of  Spitsbergen,  which  he  named  Wiche's  island. 

The  name  ought,  therefore,  to  be  retained.  The  practice  of  changing  and 
ignoring  old  names  is  strongly  to  be  deprecated.  It  is  unjust  to  the  memories  of 
early  explorers,  it  destroys  valuable  historical  landmarks,  and  it  causes  much 
confusion. 

The  names  of  Swedish  foreland,  King  Charles  island,  and  Abel  island  should  be 
retained,  but  the  group  ought  certainly  to  be  called  Wiche's  islands. 


NOTES  ON  A  JOURNEY  TO  PALI  AND  MAMAIDI,  IN  THE 

KINGDOM  OF  BAUCHI. 

By  PERCY  A.  CLIVE. 

Ok  July  11,  1898,  I  arrived  at  Ibi,  the  headquarters  of  the  Royal 
Niger  Company  on  the  river  Benue.  I  had  travelled  up  from  Lokoja, 
where  that  river  joins  the  Niger,  in  canoes,  occupying  seventeen 
monotonous  but  not  unpleasant  days  on  the  journey  of  some  230  miles. 
Travelling  at  this  time  of  year,  when  the  river  was  low,  I  should 
describe  the  scenery  as  tame  and  uninteresting  in  the  extreme.  After 
losing  sight  of  the  hills  near  Lokoja,  there  was  really  nothing  to  break 
the  wearisome  flatness  of  the  view  all  the  way  to  Ibi.  Major  Mockler- 
Perryman,  however,  in  his  account  of  Dr.  Baikie's  journey,*  states  that 
"  the  scenery  of  the  Benue  was  found  to  be  far  grander  than  that  of 
the  Lower  Niger,  ranges  of  mountains  taking  the  place  of  the  swampy 
fiats  of  the  delta  "  !     He  quotes  Dr.  Baikie  also  as  saying  that  "  the 

*  '  British  West  Africa,'  p.  73. 
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frequent  recurrence  of  hill  and  dale  pleased  and  gratified  the  eye/' 
This  remarkable  difference  of  opinion  on  a  question  of  fact  may  be 
partly  accounted  for  by  the  different  appearance  of  the  banks  at  high 
and  low  river.  At  the  time  of  my  journey  the  river  was  about  20  feet 
below  the  top  of  its  banks,  making  it  impossible  to  see  very  far  inland. 
The  "  ranges  of  mountains,"  however,  must  be  at  some  distance  from 
the  river  to  have  so  successfully  concealed  their  existence.  Long 
straight  reaches  are  the  chief  characteristic  of  the  Benue;  at  several 
points  the  river,  both  up  and  down  stream,  disappeared  into  the  horizon 
without  a  bend  in  sight.  The  bush  on  both  banks  was  always  too 
thick  to  make  landing  possible,  except  where  there  was  a  village ;  the 
sandbanks  were,  therefore,  the  only  available  camping-ground. 

The  canoemen  who  undertake  such  long  river  journeys  as  this  are 
nearly  always  Ganegas  or  riverside  Nupes,  and  wonderful  fellows  they 
are.  At  break  of  day  they  roll  up  their  "  mimi "  mats,*  under  which 
they  sleep,  eat  up  the  remains  of  their  last  night's  meal,  and  are  ready 
to  start  off,  and  keep  going  for  the  whole  twelve  hours  of  daylight; 
this,  too,  with  very  little  urging  on  the  part  of  their  employer.  It 
seems  to  be  their  natural  habit,  and  they  eat  as  they  go  along,  waiting 
till  after  sunset  for  the  one  big  meal  of  the  day.  At  times,  too,  where 
the  stream  runs  strong,  very  hard  work  is  necessary  in  order  to  get  by 
at  all;  but  their  back  and  arm  muscles  are  magnificently  developed, 
and  seem  to  be  absolutely  untiring. 

At  Ibi,  with  the  help  of  the  obliging  officials  of  the  Niger  Company, 
I  supplied  myself  with  carriers  and  trade  goods,  and  continued  my 
journey  for  another  70  miles  to  Amarr  by  steamer,  the  scenery  being 
as  flat  and  uninteresting  as  before. 

My  party  consisted  of  myself  and  two  blaok  servants,  two  horses  with 
their  attendant  horseboys,  40  soldiers,  and  36  carriers,!  one  of  whom 
was  also  interpreter. 

From  Amarr,  for  three  days'  march  the  country  is  flat  and  in  places 
swampy,  though  the  path  itself  is  generally  hard  and  sound  going. 
I  left  Amarr  on  July  18,  and  on  my  return,  about  five  weeks  later,  the 
country  for  a  long  distance  was  under  water,  involving  some  danger 
of  losing  the  path  and  getting  into  a  swamp.  The  safest  way  was  to 
leave  it  to  the  pony,  who  generally  managed  to  keep  on  the  hard  ground. 

*  Mimi  mats  consist  of  two  stiff  sides  about  6  feet  square,  which  support  one 
another  in  the  form  of  a  shelter 

t  Divided  as  follows : — 

Soldiers*  cooking-pots,  etc 8  loads. 

Cloth  and  barter  goods  (value  £50) 9     „ 

Three  mouths*  provisions  for  self       10     „ 

Tent  and  personal  kit 8     „ 

Surveying-instruments 1     „ 
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The  Kudu  river  was  20  yards  broad  and  just  fordable  on  my  way  up ; 
on  the  return  journey,  however,  it  had  increased  to  80  yards,  and  when 
we  attempted  to  cross  on  native  rafts,  one  poor  man  who  was  swimming 
got  pulled  down  by  a  crocodile,  so  we  had  to  give  up  the  attempt  and 
make  a  long  ditour  by  Muri.  One  or  two  Berthon  boats  would  have 
been  invaluable  on  this  occasion. 

On  the  third  day  numerous  villages  and  small  towns  were  passed, 
each  surrounded  by  an  ample  stretch  of  cultivated  land.  They  were 
none  of  them  walled,  the  people  apparently  being  unmindful  of  the 
possibility  of  hostile  raids.  That  such  are  not  unknown  was  evident 
from  the  ruins  of  the  old  town  of  Sibi ;  the  town  has,  however,  been 
rebuilt  on  a  new  site,  and  seems  as  prosperous  and  as  unprotected  as  ever. 
Towra  is  90  feet  above  Amarr,*  and  from  here  a  succession  of  hills  are 
seen  in  front  and  to  the  right,  with  a  group  of  larger  peaks  away  to 
the  north-east. 

On  the  fourth  day  the  scenery  changes  considerably.    The  Zanue 
hills  are  crossed  by  a  pass  370  feet  high,  the  hills  on  either  side  being 
perhaps  double  that  height.     More  hills  are  seen  in  front  and  to  the 
right  after  crossing  the  pass.    The  road,  however,  bears  to  the  left  along 
a  flat  country  to  Jebjeb.     This  town  is  beautifully  situated  on  a  low 
hill  rising  out  of  the  plain,  with  distant  hills  visible  on  all  sides.     It 
contains  about  a  thousand  inhabitants,  though  there  is  room  within  the 
walls  for  double  that  number,  and  is  very  much  subject  to  the  king 
of  Pali.     That  monarch  was  there  at  the  time  of  my  visit  with  some 
two   hundred  followers,  who  had  evidently  been  enjoying  free  board 
and  lodging  for  some  time,  as  they  had  eaten  up  nearly  all  the  food 
in  the  place.     They  had  reserved,  however,  a  considerable  herd  of  cattle, 
which,  with  some  ponies  and  donkeys,  they  told  me  were  for  the  king 
of  Bauchi,  a  still  higher  suzerain  lord,  as  part  of  their  annual  tribute. 
The  king  of  Bauchi,  in  his  turn,  owes  allegiance  to  the  Sultan  of  Sokoto. 
My  first  sight  of  the  king   of  Pali  was   most  imposing.      Having 
heard  of  the  approach  of  my  party,  he  came  out  to  meet  us.     We  had 
stopped  the  night  before  at  the  small  village  of  Jepiroh,  beautifully 
situated  on  high  ground,  and  chiefly  remarkable   for  the  numbers  of 
small  green  and  red  parrots  that  swarmed  in  the  guinea-corn  fields  all 
round  it.     It  was  the  only  place  where  I  saw  them  in  any  quantities. 
We  started  off  about  6.30,  while  the  heavy  dew  was  still  sparkling  on 
the  grass,  and  soon  met  the  head  of  the  Pali  contingent.     First  came 
150  bowmen  carrying  nothing  but  their  weapons,  and  wearing  only 
the   smallest  of  loin-cloths.     At   regular   intervals   among  them  were 
mounted  officers.    Next  came  a  bodyguard  of  twenty  picked  men  dressed 
in  red  gowns  with  white  pleats  down  the  back,  and  armed  with  every 
imaginable  kind  of  gun,  the  locks  of  which  were  encased  in  red  leather. 
After  passing  these  men  I  came  on  a  really  beautiful  sight.     The  king 

*  All  the  heights  on  the  map  are  taken  above  the  level  of  the  river-bank  at  Amarr. 
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had  drawn  up  tinder  the  trees  on  one  side  of  the  path,  and  some  forty  or 
fifty  mounted  followers  had  arranged  themselves  all  round  and  behind 
him.  They  were  dressed  for  the  most  part  in  white  gowns,  but 
generally  with  either  a  coloured  lining  or  another  coloured  gown  under- 
neath. Voluminous  white  or  blue  turbans  covered  their  heads,  and  some 
of  them  wore  very  handsome  riding-boots,  though  the  majority  were 
barefooted.  The  high-peaked  saddles  were  covered  with  brightly  coloured 
saddle-cloths,  and  the  horses*  heads  were  almost  hidden  by  enormous 
bridles,  covered  with  tin  ornaments,  which  kept  up  a  perpetual  jingling 
as  they  tossed  their  heads  about  to  keep  off  the  flies.  On  my  approach, 
they  waved  their  spears  over  their  heads  with  the  butt  to  the  front  in 
token  of  friendship.  This,  with  the  king  in  the  centre  wearing  a  cap 
of  chain  mail  under  his  turban,  and  bowing  with  oourtierly  grace, 
made  a  truly  mediaeval  picture. 

I  travelled  for  four  days  in  oompany  with  these  people  to  the  town 
of  Pali  The  first  three  days  were  all  through  the  orchard-like  bush 
of  stunted  trees  which  is  the  prevailing  vegetation  throughout  this 
country,  and  effectually  prevents  one  seeing  more  than  100  yards  in 
any  direction.  Occasionally  we  caught  a  glimpse  of  the  same  distant 
peaks  that  I  had  seen  from  Towra,  and  on  the  first  day  we  passed  by 
the  western  ends  of  the  Ligeri  and  Goura  ranges.  But  after  that  there 
were  no  well-marked  features,  the  country  being  gently  undulating. 
In  fact,  we  seemed  to  be  crossing  diagonally  one  immense  undulation, 
which  rose  gradually  to  a  height  of  1200  feet,  and  then  sloped  down 
again.  At  varying  distances  on  our  left  and  running  parallel  with 
our  path  was  a  river,  which,  however,  I  never  succeeded  in  seeing  on 
account  of  the  dense  bush  near  its  banks.  I  once  saw  the  tracks  of 
hippopotami  near  it,  so  it  must  be  fairly  large. 

At  Sabungali  we  entered  what  proved  to  be  a  fertile  and  highly 
cultivated  district.  Between  here  and  Pali  the  path  wound  among 
waving  crops  of  guinea-corn  and  "giro"  (millet).  These  are  planted 
in  alternate  rows,  the  giro  being  harvested  in  August,  but  the  guinea- 
corn  not  till  December,  by  which  time  it  is  16  to  18  feet  high — a 
magnificent  sight,  with  its  delicate  green  leaves  and  feathery  heads  of 
red,  white,  and  yellow  grain. 

The  walls  of  Pali  enclose  a  considerable  area,  not  all  of  which, 
however,  is  built  over,  a  wide  strip  just  inside  the  walls  being  under 
cultivation.  This  arrangement  for  a  permanent  food-supply  within  the 
walls  is  a  precaution  in  view  of  the  prolonged  sieges  which  are  the  usual 
form  of  war  in  this  country.  There  are  some  more  solidly  built  houses 
here  than  I  saw  anywhere  else,  though  no  better  material  than  mud  is 
used.  The  king's  compound  is  half  a  mile  round,  and  enolosed  by  a 
12-foot  wall  with  only  one  entrance  through  it. 

Mamaidi  is  a  more  compact  town,  surrounded  by  a  wall  and  two 
ditches.     It  has  a  fair-sized  market-place  and  one  good  street.     As  in 
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all  Fulani  towns,  each  family  has  its  own  compound,  surrounded  by 
mat  walls,  and  entered  through  a  zowreh,  or  entrance-porch.  There  are 
four  or  five  round  houses  inside,  of  the  usual  type,  and  all  the  space 
in  between  them  is  cultivated.  Water  is  drawn  up  by  hand  from 
wells  of  considerable  depth.  The  country  all  round  Mamaidi  is  culti- 
vated for  at  least  3  miles  from  the  town.  Here  I  met  Lieuts.  Bryan 
and  Macnaghten  on  their  return  from  Bauohi.  To  the  latter  I  am 
indebted  for  all  that  part  of  the  map  to  the  north  of  Pali  and  Mamaidi. 
They  were  very  much  disappointed  with  the  town  of  Bauchi,  and  deolared 
that  there  was  not  room  within  the  walls  for  the  150,000  which  Bohlfs 
reckoned  as  the  population.  They  put  it  down  as  from  15,000  to  20,000. 
They  had  the  greatest  difficulty  in  getting  back  across  the  Kogin  Gende 
river,  as  there  were  no  canoes  to  be  had,  the  native  method  of  crossing 
being  to  swim  across  with  their  loads  on  their  heads,  and  a  large  cala- 
bash underneath  them  for  extra  buoyancy. 

We  returned  to  Jebjeb  vid  Gateri,  a  town  peopled  by  Jukus,  a  peace- 
ful tribe  whose  chief  occupation  is  fishing ;  for  this  purpose  they  spread 
all  down  the  Benue  during  the  dry  season,  living  in  temporary  huts  on 
the  sandbanks.  The  town  is  beautifully  situated  high  up  on  the  southern 
slope  of  a  hill. 

Their  neighbours,  the  Ligeris,  are  a  very  warlike  pagan  tribe, 
who  earn  a  precarious  living  by  raiding  caravans.  Our  party,  how- 
ever, was  too  strong  to  tempt  them.  A  stream  just  beyond  Jebjeb, 
which  I  had  not  noticed  on  the  way  up,  was  sufficiently  flooded  to  cause 
us  a  day's  delay,  and  the  Kudu  river  being,  as  I  have  said  above, 
impassable,  we  were  compelled  to  go  round  by  Muri,  and  strike  a  creek 
of  the  Benue  at  Uzu.  The  view  from  Muri  is  well  described  by  Bishop 
Crowther  in  his  *  Journal.'  *  The  appearance  of  the  mountain  ranges  on 
the  other  side  of  the  Benue  is  particularly  striking ;  they  probably  stand 
over  2000  feet  above  the  plain. 

Muri  is  still  a  thriving  town,  with  its  herds  of  cattle  and  extensive 
rice-fields,  but  its  political  importance  is  gone  since  the  Emir  migrated 
across  the  Benue  and  founded  a  new  capital  at  Jalingo.  That,  at 
least,  is  the  name  of  the  town  as  given  to  us,  but  it  is  very  likely  that 
it  is  the  same  place  as  Bakundi,  for  no  two  black  men  pronounce  the 
name  of  their  native  town  alike.  We  had  the  greatest  difficulty  more 
than  once  in  getting  hold  of  the  right  names  of  places. 

From  the  foot  of  the  hill  on  which  Muri  is  built,  the  country  was 
under  water  nearly  the  whole  way  to  Uzu,  and  on  either  side  of  the 
road  appears  to  be  a  mere  swamp.  The  creek  or  backwater  on  which 
the  village  of  Uzu  stands  is  too  small  for  steamers.  It  took  us  a  whole 
day  punting  and  one  night  drifting  down  it  before  we  reached  the  main 
stream  ;  so  probably  the  shortest  way  into  the  river  is  by  going  up- 

*  'Journal.*  1855. 
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stream.  We  reached  Amarr  on  September  5,  and  found  various  exciting 
even  to  in  progress,  but  of  more  military  than  geographical  interest. 

On  the  8th  I  arrived  once  more  at  Ibi  and  comparative  civilization, 
having  dropped  down  stream  in  a  native  canoe  in  eighteen  hours  from 
Amarr. 

I  saw  no  large  game  of  any  sort  in  the  course  of  my  journey,  but 
that  was  only  to  be  expected  in  the  rainy  season  when  the  grass  is  long. 
Twice,  however,  we  saw  elephant  tracks  across  the  path ;  and  at  Jebjeb 
I  followed  up  some  giraffe  tracks  for  several  hours,  without,  however, 
seeming  to  get  any  nearer  to  the  animal. 

Taking  observations  was  also  most  uncertain  work,  as  the  sky  was 
always  cloudy.  In  fact,  I  only  succeeded  in  taking  six  reliable  observa- 
tions the  whole  time.  But  the  beginning  of  the  rainy  season  is  not 
a  bad  time  for  travelling,  as  the  sun's  rays  are  generally  tempered  by 
welcome  clouds,  and  also  there  is  enough  water  in  the  small  streams 
to  save  any  anxiety  on  that  score. 


PROFESSOR  DAVIS  ON  PHYSICAL  GEOGRAPHY. 

By  HUGH  ROBERT  MILL,  D.Sc. 

Prof.  W.  M.  Davis,  who  occupies  the  Chair  of  Physical  Geography  in 
Harvard  University,  has  published,  with  the  assistance  of  Mr.  W.  H. 
Snyder,  a  little  book  to  which  the  title  of  *  Physioal  Geography '  *  is 
peculiarly  applicable.  The  book  is  strictly  geographical,  and  purely 
educational.  It  avoids  the  wider  scope  of  physiography,  and  deals  only 
with  facts  the  relations  of  which  are  sufficiently  well  known  to  admit 
of  a  clear  statement  of  cause  and  effect.  The  theories  which  are  dealt 
with  are  carried  no  farther  than  the  supporting  facts  warrant,  and, 
while  the  style  could  not  be  clearer  or  the  language  more  precise, 
there  is  a  complete  absence  of  technioal  terminology,  which  might  deter 
the  general  reader  or  make  the  book  unattractive  for  use  in  schools. 
The  leading  principle  of  the  book  is  thus  expressed  in  the  preface : 

44  The  Earth's  physical  features  must  not  only  be  described — they 
must  be  explained,  so  that  the  understanding  shall  aid  the  memory  in 
holding  them  in  mind.  They  must  not  be  presented  apart  from  the 
manner  in  which  they  affect  man's  ways  of  living;  attention  must 
frequently  be  drawn  to  the  association  of  human  conditions  with  the 
environment  by  which  they  have  been  determined,  in  order  to  form  the 
habit  of  looking  at  the  features  of  the  Earth  as  prime  factors  in  guiding 


•  *  Physical  Geography.'  By  William  Morris  Davis,  Professor  of  Physical  Geography 
io  Harvard  University,  assisted  by  William  Henry  Snyder,  Master  in  Science  in 
Worcester  Academy.    Boston,  U.S.A.,  and  London :  Ginn  &  Co.    1898. 
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the  development  of  mankind.  In  brief,  physiographic  facts  should  be 
traced  back  to  their  causes  and  forward  to  their  consequences ;  and 
thus  the  phrase, '  causes  and  consequences,'  comes  to  serve  as  a  touch- 
stone by  which  the  treatment  of  the  subject  may  be  tested." 

This  scientific  conception  of  geography  animates  the  whole  book. 
The  introductory  chapter  very  briefly  points  out  that  man  is  very 
largely  a  creature  of  his  natural  surroundings,  and  the  following 
chapters  are  devoted  to  the  study  of  those  surroundings  in  gradually 
increasing  detail.  Chapter  II.,  "  The  Earth  as  a  Globe,"  is  a  very 
slight  sketch  of  mathematical  geography,  and  is  reinforced  by  several 
appendices  touching  on  various  points  in  geodesy,  the  determination  of 
latitude  and  longitude,  and  the  theory  of  maps.  Chapter  III.  deals 
with  the  Atmosphere,  especially  in  regard  to  normal  climate  and 
weather-changes.  Chapter  IV.  discusses  the  Oceans.  Waves  and  tides 
are  treated  with  proportionately  great  detail  and  success;  the  other 
parts  of  the  subject  are  not  quite  so  satisfactory.  The  definition  of  an 
44  ooze  "  as  a  deep-sea  deposit  of  animal  origin  is  a  slip  for  "  of  organic 
origin ; "  but  even  such  trifling  errata  are  exceptionally  rare. 

Chapter  V.,  "  The  Lands,"  is  reached  on  the  ninety-first  page.  It 
touches  on  various  general  points  as  to  the  arrangement  and  structure 
of  land  and  the  distribution  of  life.  The  following  five  chapters  are 
the  most  original  and  the  best,  dealing  respectively  with  Plains  and 
Plateaus,  Mountains,  Volcanoes,  Rivers  and  Valleys,  and  the  Waste 
of  the  Land.  Land-forms  are  dealt  with  in  a  comprehensive  and  yet 
definite  manner,  the  fundamental  classification  being  by  their  origin. 
The  many  varieties  of  the  coastal  plain  have  never  previously  been  so 
clearly  described  or  so  simply  explained,  the  origin  of  the  form  leading 
directly  to  the  consequences  of  the  form  with  regard  to  the  distribution 
of  plant,  animal,  and  human  life.  The  same  method  is  carried  out  for 
other  land-forms,  and  the  descriptions  are  greatly  aided  by  admirable 
diagrams  in  the  form  of  drawings  of  models  combining  the  superficial 
appearance  and  the  geological  structure  of  the  various  features.  In 
dealing  with  the  waste  of  the  land,  Prof.  Davis  calls  attention  to  a 
matter  which  has  hitherto  been  unduly  neglected  in  geographical  books. 
Geologists  frequently  treat  of  the  waste  of  the  land  in  order  to  emphasize 
the  different  effects  produced  by  weathering  on  rocks  of  different  com- 
position, texture,  and  structure.  Here  we  find  the  geographical  aspect 
of  the  subject  in  the  study  of  the  phenomena  common  to  the  weathering 
of  all  rocks  : — 

"  There  are  many  resemblances  between  the  movement  of  water- 
streams  and  of  waste-streams.  Water  flows  along  stream  and  river 
channels  more  rapidly  at  the  surface,  more  slowly  at  the  bottom  ;  it  is 
here  delayed  in  lakes,  there  hurried  down  rapids.  Land-waste  may  be 
thought  of  as  moving  in  streams  and  sheets  down  every  hillside  and 
along  every  valley,  more  rapidly  at  the  surface  of  the  ground,  more 
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slowly  at  a  depth  of  several  feet;  more  rapidly  on  steeper  slopes,  more 
slowly  on  plains.  The  shape  of  the  land-surfaoe  and  its  usefulness  as  a 
home  for  man  depend  in  no  small  degree  on  the  character  of  the  sheet 
of  waste  with  whioh  it  is  clothed." 

Chapter  XI.  is  on  Climatic  Control  of  Land-forms,  a  somewhat 
ambiguously  worded  title,  as  the  chapter  has  to  be  read  before  one 
understands  that  it  means  the  changes  produced  in  land-forms  by 
climate,  not  the  changes  produced  in  olimate  by  land-forms.  The 
effects  of  floods,  of  wind,  and  ice-action  are  considered  under  this  head. 

The  twelfth  and  last  chapter  is  devoted  to  shore-lines,  the  elaboration 
of  part  of  the  earlier  discussion  of  coastal  plains,  and  it  is  very  well 
done,  including  a  discussion  of  the  growth  of  coral  reefs  with  an  abso- 
lute minimum  of  theory. 

We  know  of  no  other  American  text-book  which  draws  so  freely  on 
other  continents  for  illustrations  of  striking  scenery,  although  not 
neglecting  the  splendid  type-specimens  of  almost  every  land-form  which 
the  surface  of  the  United  States  supplies.  The  illustrations  are  very 
numerous,  most  of  them  new,  and  all  good ;  but  the  maps  supplied  at 
the  end  are  not  sufficient  to  render  an  atlas  indispensable.  Taken  alto- 
gether, text,  illustrations,  and  maps  make  up  a  work  of  unique  value 
which  ought  to  produce  a  great  effect  on  the  geographical  education  of 
the  English-speaking  peoples. 
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RESEARCH. 

By  H.  N.  DICKSON. 

The  number  of  investigators  taking  an  interest  in  oceanic  physics  is  slowly  but 
steadily  increasing,  and  every  addition  to  the  number  makes  it  more  and  more 
desirable  that  a  uniform  method  of  observation  should  be  adopted,  in  order  that  the 
work  of  each  observer  should  be  strictly  comparable  with  that  of  all  the  othere.  In 
oceanography,  as  in  meteorology,  a  system  of  observation  has  been  elaborated  such 
that,  while  most  of  the  individual  methods  are  susceptible  of  high  refinement  in  special 
cases,  the  ordinary  observer  need  find  no  difficulty  in  attaining  sufficient  accuracy 
for  practical  purposes,  the  all-important  matter  being  to  ensure  comparability. 
A  certain  margin  of  probable  error  may  sometimes  be  admitted,  which,  although 
not  showing  a  method  at  its  best,  means  an  immense  saving  of  time  and  labour  in 
dealing  with  large  quantities  of  material,  and  makes  no  appreciable  change  in  the 
geographical  significance  of  the  results. 

The  system  now  recommended  for  general  adoption  has  been  elaborated  by 
Prof.  Otto  Pettersson  and  his  colleagues,  and  subjected  to  severe  practical  testing  in 
the  international  and  other  investigations  carried  on  during  the  last  six  years  in 
the  North  sea  and  North  Atlantic.  An  authoritative  explanation  of  it  was 
published  by  Pettersson  in  the  Annaien  der  Hydrographie  for  August  last,  and  the 
gist  of  that  article  is  here  produced.    Those  parts  of  it  which  have  already  been 
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fully  explained  in  English  in  the  series  of  papers  on  the  same  subject  in  the  Scott  ith 
Geographical  Magazine  for  1894,  or  which  deal  with  purely  technical  details  of 
laboratory  manipulation,  are  condensed  or  omitted. 

It  is  pointed  out  that,  for  a  complete  knowledge  of  the  circulation  of  water 
in  any  region,  observations  must  not,  as  has  been  usual,  be  restricted  to  the  summer 
months:  the  changes  taking  place  in  the  surface  layers  of  water  at  different 
seasons  are  of  the  greatest  importance  in  relation  to  climate  and  the  migration  of 
fishes.  For  this  purpose  depths  of  less  than  300  to  450  fathoms  (600  to  800  metres) 
are  to  be  regarded  as  superficial ;  beyond  that  limit  seasonal  variations  cease  to  be 
perceptible,  and  the  principal  phenomena  of  current*,  etc.,  are  to  be  found  between 
these  depths  and  the  surface. 

The  method  of  investigating  these  superficial  layers  which  has  been  found  most 
successful,  is  to  have  observations  made  at  as  nearly  as  possible  the  same  instant, 
at  a  series  of  points  or  stations,  and  along  a  network  of  lines  distributed  over 
the  whole  area  under  investigation.  These  observations  are  repeated  at  as  frequent 
intervals  as  possible — every  three,  six,  nine,  or  twelve  months— so  as  to  afford  data 
for  a  series  of  synoptic  charts  representing  the  changes  over  the  whole  area.  To 
carry  out  this  plan  with  any  degree  of  completeness  over  a  large  area,  such  as  the 
Baltic,  North  Sea,  and  North  Atlantic,  it  is  obvious  that  some  system  of  inter- 
national co-operation  is  essential.  Each  stage  of  the  work  done  in  the  past  has  led 
farther  and  farther  seaward,  the  investigations  in  the  Baltic  could  not  be  completed 
without  observations  in  the  North  sea,  those  in  the  North  sea  were  incomplete 
without  observations  in  the  Atlantic,  and  so  on;  but,  except  during  the  joint 
expeditions  of  1893  and  1894,  which  were  merely  of  the  nature  of  a  reconnaissance, 
it  has  never  been  possible  to  get  observations  on  a  uniform  method  over  the  whole 
region  at  the  same  time.  Nevertheless,  it  is  already  demonstrated  that  the 
beginning  of  some  of  the  great  fishery  seasons,  such  as  the  times  for  herring  and 
mackerel  fishing,  coincides  with  remarkable  changes  in  the  physical  and  chemical 
conditions  of  the  surface  waters,  and  in  the  distribution  of  plankton.  A  rational 
organized  regulation  of  the  fishing  industries  must  ultimately  be  based  on  a  deeper 
insight  into  the  relations  existing  between  these  phenomena,  obtained  by  joint 
investigation,  each  country  surveying  its  own  fishing-grounds  and  the  seas  sur- 
rounding them.  Isolated  expeditions  for  the  study  of  special  biological  problems, 
and,  except  in  a  few  special  cases,  observations  made  at  coast  stations,  can  be  of 
little  practical  value  unless  combined  with  a  general  survey  of  the  nature 
described. 

The  observations  required  fall  under  three  headings — 

(a)  Deep-sea  observations. 

(ft)  Temperature  observations  and  collection  of  samples  of  surface  water  and 
plankton  by  steamers  crossing  the  North  sea  and  North  Atlantic. 

(c)  Observations  in  coastal  waters. 

Experience  has  shown  that  observations  of  classes  (b)  and  (c)  can  be  obtained 
without  much  trouble  or  expense ;  ship-masters  are,  in  fact,  always  anxious  to  give 
assistance  when  a  scheme  likely  to  lead  to  results  of  practical  value  is  put  before 
them.  The  expensive  information  is  that  of  the  (a)  class,  and  it  is  therefore 
desirable  to  reduce  the  number  of  expeditions  and  stations  to  a  minimum.  Certain 
positions  have  already  been  recognized  as  of  special  significance  in  affording  a  general 
view  of  the  area  within  which  they  are  situated,  and  it  is  likely  that,  with  the 
growth  of  knowledge,  the  number  required  to  determine  the  conditions  at  a  given 
time  would  become  comparatively  small. 

Great  economy  of  time  and  money  may  be  effected  by  restricting  the  work  at 
on  such  expeditions  absolutely  to  the  collection  and  preservation  of  material. 
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This  has  been  constantly  kept  in  view  during  recent  years,  and  the  chemical  and 
biological  examination  of  the  samples  obtained  is  now  wholly  carried  out  in 
laboratories  on  shore  after  the  sea-work  is  finished.  It  is  thus  possible  to  do  the 
work  at  sea  efficiently  with  a  much  smaller  staff,  and  without  specially  fitted 
laboratories  and  apparatus  on  board  each  vessel ;  and  the  chemical  work,  at  least, 
gains  immensely  in  accuracy.  It  is  only  on  long  expeditions  that  a  special 
laboratory  on  board  is  necessary,  and  then  only  for  work  in  harbour. 

It  is  not  to  be  expected,  nor  is  it  desirable,  that  the  workers  on  all  deep-sea 
expeditions  should  employ  absolutely  the  same  instruments  in  precisely  the  same 
way.  There  is,  indeed,  no  standard  set  of  instruments  obviously  to  be  recommended 
in  preference  to  any  other ;  but  a  few  general  principles  may  be  laid  down  as  the 
result  of  the  joint  experience  of  observers. 

A  water-bottle  with  non-conducting  water-jackets  should  be  used  for  all 
moderate  depths.  This  instrument  should  be  made  so  as  to  have  the  least  possible 
heat  capacity,  the  metal  employed  should  be  a  good  conductor,  and  it  should  have 
perfectly  free  circulation  of  water  through  all  its  parts  when  open :  under  these 
conditions  it  takes  the  exact  temperature  of  the  surrounding  water  very  quickly 
while  descending.  The  water-bottle  must  close  perfectly  tight,  so  as  to  retain  the 
sample  of  water  in  the  central  tube  unchanged,  and  prevent  large  temperature- 
variations  in  the  outer  non-conducting  jackets.  When  these  conditions  are  fulfilled 
they  are  in  the  special  form  of  instrument  devised  by  Prof.  Pettersson — the 

iple  is  much  better  isolated  than  in  any  water-bottle  with  a  non-conducting 
jacket  of  gutta-percha  or  similar  material,  and  a  more  accurate  and  reliable  tem- 
perature observation  can  be  made  after  the  instrument  is  got  on  board  than  is 
possible  with  reversing  thermometers  taking  the  temperature  in  situ.  The  chief 
disadvantage,  as  compared  with  the  reversing  thermometer,  is,  of  course,  the 
difficulty  of  taking  a  series  of  temperatures  at  different  depths  with  a  single 
sounding,  but  this  becomes  important  only  when  the  depths  are  considerable,  and 
it  is  then  safer  to  have  the  reversing  thermometer  for  comparison  in  any  case. 

In  collecting  samples  for  gas  analysis,  it  is  important  to  use  the  non-conducting 
water-bottle,  whatever  the  depth,  as  the  dissolved-gas  contents  of  the  sample  may 
be  considerably  affected  if  exposed  to  large  changes  of  temperature. 

For  all  deep-sea  purposes,  it  is  best  to  use  a  flexible  wire  sounding-line  of  steel  or 
phosphor-bronze.  Prof.  Pettersson  prefers  a  rope  of  49  phosphor-bronze  wires  0*3  mm. 
in  diameter,  obtained  from  the  Fonderie  Anderlech,  in  Brussels.  Great  purity  of 
material  is  important  here,  as  a  very  small  quantity  of  foreign  metal  (e.g.  bismuth) 
seriously  reduces  the  breaking  strain  of  the  rope.  In  working  at  great  depths,  it  is 
best  to  have  a  line  consisting  of  several  parts  of  different  thicknesses,  so  that  the 
breaking  strain  increases  proportionally  with  the  weight  of  line.  The  hauling  up 
can  be  done  by  steam ;  the  speed  of  winding  may  average  about  40  fathoms  per 
minute,  but  should  never  exceed  55  fathoms  per  minute. 

The  ideal  metal  for  deep-sea  instruments  is  German  silver ;  nickelled  surfaces 
are  to  be  avoided.  Brass  is  a  quite  satisfactory  material,  and  has  the  merit  of 
cheapness',  but  the  instruments  must  always  be  washed  in  fresh  water  and  dried  and 
polished  after  use.  Galvanized  iron  may  be  used  for  rough  instruments  without 
sliding  parts. 

The  first  essential  in  studying  the  features  of  the  circulation  of  water  in  any 
region  is  to  ascertain  the  sources  whence  the  water-supply  has  been  derived ;  thus 
in  all  latitudes  in  the  Atlantic,  waters  from  north  and  south  are  to  be  found  close 
together,  arranged  in  layers  or  in  various  stages  of  mixture,  and  the  different 
elements  can  only  be  identified  by  minute  physical,  chemical,  and  biological 
examination,  the  important  factors  being  temperature,  salinity,  gas  content*,  and 
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the  general  character  of  the  animal  and  vegetable  plankton.  In  the  case  in  question, 
one  has  to  deal  with  "  Gulf  Stream  "  water,  Arctic  and  West  Atlantic  water,  and 
all  attempts  to  identify  these  separately  by  variations  in  relative  proportions  of  the 
dissolved  salts  having  proved  vain,  the  general  distribution  of  the  elements  just 
named  is  the  only  available  means  of  investigation.  The  first  place  in  importance 
must  be  given  to  the  distribution  of  salinity,  and  it  is  absolutely  necessary  to 
employ  a  physical  or  chemical  method  by  which  this  can  be  determined  with  a  high 
degree  of  accuracy,  in  large  numbers  of  samples,  with  a  reasonable  expenditure  of 
time  and  labour.  There  can  now  be  little  doubt  that  by  far  the  most  satisfactory 
method  in  every  respect  is  that  first  employed  and  advocated  by  the  Swedish  investi- 
gators, and  now  generally  adopted  by  almost  every  one  who  has  to  deal  with  large 
quantities  of  material — the  determination  of  the  total  halogen  by  estimation  as  salt 
of  silver,  either  gravimetrically,  or  volumetrically  by  titration  with  a  one-fifth 
normal  solution  of  silver  nitrate.  The  method  of  titration  admits  of  sufficient 
accuracy  to  allow  of  the  determination  of  salinity  to  within  0*1  pro  mille,  using  only 
10  cubic  centimetres  of  each  sample.  •  Prof.  Pettersson  gives  very  full  details  as  to 
the  mode  of  working,  precautions  to  be  observed,  etc.,  which  are  indispensable  to 
the  practical  analyst,  but  are  too  long  and  too  severely  chemical  to  be  given  here. 

Another  method  of  ascertaining  salinity  is  to  determine  the  specific  gravity  of 
the  water  at  a  standard  temperature  with  a  Sprengel  pyknometer.  Hydrometers  of 
all  sorts  are  to  be  avoided,  on  account  of  the  great  difficulty  of  getting  and  main- 
taining the  uniform  standard  temperature  in  the  whole  mass  of  the  water,  the 
hydrometer,  and  all  its  surroundings.  Unless  this  condition  is  fulfilled,  hydrometer 
determinations,  though  apparently  very  consistent  amongst  themselves,  may  be 
exceedingly  inaccurate.* 

Where  analytical  work  is  done  on  an  extended  scale,  it  is  desirable  to  have  a  set 
of  standard  samples  of  sea-water  of  which  the  specific  gravity,  chlorines,  sulphates, 
and  "  total  solids "  have  been  carefully  determined,  to  be  used  as  "  controls "  in 
making  up  fresh  solutions  of  reagents,  etc. 

The  alkalinity  of  sea- water  offers  a  considerable  field  for  investigation,  since  it 
is  now  known  that  the  alkalinity  of  samples  stored  in  glass  bottles  alters  con- 
siderably, and  most  of  the  determinations  made  up  to  the  present  have  been 
affected  with  error  on  this  account.  Titrimetric  determinations  of  the  alkalinity  of 
sea-waters  collected  in  earthenware  bottles  are  probably  free  from  objection,  and  an 
extended  series  of  such  observations  is  likely  to  be  of  great  value. 

The  real  significance  of  determinations  of  the  quantities  of  gases  dissolved  or 
absorbed  in  sea- water  has  only  been  fully  recognized  in  quite  recent  years,  and  the 
extreme  interest  and  importance  of  this  branch  of  oceanographic  research  demand  the 
translation  of  Prof.  Pettersson's  remarks  upon  it  at  length.  The  amount  of  dissolved 
nitrogen  in  a  deep-water  sample  enables  us,  by  calculating  the  "  saturation  tempera- 
ture "  by  the  graphic  method  of  Hamburg,  to  ascertain  the  temperature  which  the 
water  possessed  on  the  last  occasion  when  it  was  at  the  surface,  and  so,  in  many 
cases,  to  discover  where  it  was  last  at  the  surface.  The  amounts  of  dissolved  oxygen 
and  carbonic  acid  throw  much  light  on  the  biological  conditions.  In  1890, 
Pettersson  and  Ekman  found  that  the  water  in  an  isolated  part  of  a  Swedish  fjord 
contained  a  great  excess  of  carbonic  acid  and  a  corresponding  deficiency  of  oxygen, 
and  subsequent  experiments  in  an  aquarium  confirmed  their  supposition  that  these 


*  The  writer  has  found  that,  using  ordinary  precautions  only,  salinity  determinations 
by  chlorine  titration  and  the  pyknometer  agree,  in  general,  to  within  leas  than  0*2  pro 
milU,  and  in  cases  where  larger  error  has  occurred,  the  fault  has  been  found  to  be 
almost  invariably  on  the  side  of  the  pyknoraoter. — H.N.D. 
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abnormalities  were  due  to  tbe  respiration  of  marine  animals.  Later  observations 
showed  that  similar  peculiarities  occurred  in  intermediate  water-layers  not  com- 
pletely out  off  from  tbe  open  sea  as  in  the  first  case.  Thus,  in  the  Gullmar  fjord, 
where  in  the  winter  1895-96  successful  herring  fishery  was  carried  on,  it  was  found 
that  in  a  layer  between  20  and  30  fathoms  below  the  surface  the  amount  of  carbonic 
add  was  48*5  to  49*6  cubic  centimetres  per  litre,  and  of  oxygen  only  5*6  to  3*9  cubic 
centimetres,  as  compared  with  47*4  and  7*1  cubic  centimetres  respectively  outside 
the  mouth  of  the  fjord,  the  temperatures  being  identical.  Employing  deep-water  nets, 
it  was  found  that  during  the  day  the  herring  could  be  caught  only  in  the  20  to  30 
fathom  layer  inside  the  fjord ;  at  night  they  came  to  the  surface  waters  (containing 
7*1  cubic  centimetres  of  oxygen  per  litre),  and  could  be  taken  with  ordinary  nets. 

Prof.  Pettersson  fairly  concludes  from  this  that  the  deficiency  of  oxygen  in  the 
bottom  waters  in  certain  parts  of  the  North  sea,  observed  by  the  expeditions  of 
the  Pommerania  and  Drache,  and  by  himself  in  the  Skagerak  and  Baltic,  may  be 
regarded  as  a  result  of  the  presence  of  animal  life.  The  deeper  waters  of  the 
North  sea  and  the  Baltic  are  in  general  poor  in  oxygen — a  fact  which  corresponds 
well  with  the  great  richness  of  the  North  sea  fisheries. 

An  exactly  opposite  effect  has  been  observed  in  oceanic  water  where  the 
influence  of  plant-life  is  predominant;  the  algae,  diatoms,  cilioflagellates,  etc., 
reduce  the  percentage  of  carbonic  acid  and  increase  that  of  oxygen.  A  number 
of  samples  of  deep  water  obtained  by  the  Challenger  and  Norwegian  North  Atlantic 
Expedition*,  mostly  from  high  latitudes,  were  found  to  be  supersaturated  with 
oxygen.  Pettersson  found  similar  conditions  in  the  Baltic  east  of  Gothland,  where 
Hensen  has  shown  that  the  surface  waters  are  very  rich  in  diatoms ;  and  again 
in  the  Skagerak,  in  water  which  from  its  temperature  and  salinity  had  been 
supposed  to  come  from  the  Western  Atlantic.  Dr.  M.  Knudsen,  chemist  of  the 
Banish  Ingolf  Expedition,  has  found  that  excess  of  dissolved  oxygen,  due  to  the 
action  of  plant-life,  may  be  present  even  at  the  surface,  and  Pettersson  has  recently 
shown  that  this  occurs  in  the  surface  waters  of  the  Skagerak. 

Samples  of  sea-water  for  gas  analysis  must  be  preserved  in  exhausted  tubes, 
which  are  filled  direct  from  the  water-bottle  as  soon  as  it  comes  on  board,  and 
sealed  off.  In  view  of  the  action  of  organisms  just  described,  it  is  advisable  to 
coat  the  inside  of  these  tubes  with  a  thin  layer  of  perchloride  of  mercury  before 
drying  and  exhausting  them,  by  washing  them  out  with  a  dilute  solution.  Two 
tubes  of  each  sample  are  required,  as  it  is  impossible  to  make  the  carbonic  acid  and 
oxygen  determinations  from  the  same  tube.  The  volume  of  the  tubes  should  be 
about  150  cubic  centimetres. 

The  description  and  quantitative  estimation  of  the  organisms  in  sea-water 
have  been  brought  prominently  forward  in  oceanographic  research  during  recent 
years.  The  qualitative  or  descriptive  side  has  been  largely  developed  by  the 
Swedish  biologists  Cleve  and  Aurivillius,  who  have  classified  the  forms  constituting 
the  plankton  in  different  regions  into  types,  investigated  the  geographical  distribu- 
tion of  these  types,  and  found  that  a  close  relation  exists  between  the  physical  and 
chemical  conditions  of  surface  water  and  the  plankton,  especially  the  phytoplanktoc, 
which  it  contains.  The  different  physico-chemical  regions  into  which  the  North 
Atlantic  has  been  divided,  for  example,  have  each  characteristic  plankton  types, 
and  the  appearance  of  these  types  in  different  parts  of  tbe  North  sea  and  Skagerak 
at  different  seasons  of  the  year  coincides  with  the  influx  of  waters  from  those 
regions.  The  most  recent  result  is  that  at  certain  seasons  large  areas  of  the  North 
Atlantic  are  practically  devoid  of  plankton,  while  an  aggregation,  or  special 
abundance,  occurs  in  other  parts  at  the  same  time.  Our  knowledge  of  this  subject 
is  as  yet  only  in  its  infancy,  but  the  advantages  to  be  derived  from  extended 
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co-operative  research  are  already  obvious.  The  Swedish  Hydrographic  Cjmmission 
has  arranged  for  a  series  of  plankton  observations  being  made  on  board  a  number 
of  Trans- Atlantic  and  North  sea  steamers,  and  regular  collection*  are  being  made 
at  the  Bermudas,  Azores,  Fieroes,  and  Shetlauds,  and  in  Iceland,  The  director 
of  the  Danish  Hydrographic  Office  baa  arranged  for  daily  observations  on  the 
steamers  plying  to  Iceland  and  Greenland,  and  regular  work  is  being  done  at  the 
stations  on  the  Norwegian  coast,  at  the  marine  biological  stations  at  Plymouth, 
St.  Vaast  la  Hougue,  and  Helder.  This  preliminary  survey  will  suggest  the  lines 
to  he  followed  in  organizing  a  more  complete  investigation. 

Tbe  plankton  of  intermediate  and  deep  layers  can  be  examined  by  using  a 
horizontal  tow-net  which  can  be  opened  and  closed.  The  form  used  by  Prof. 
Pettersson  is  fully  described  in  the  Scottish  (/coyra/Aical  Magazine  for  lSB-i,  p.  2;»9. 

Quantitative  estimations  of  the  plankton,  such  aa  those  made  extensively  by 
Hensen,  and  of  the  numbers  of  pelagic  eggs  and  fish-larvie,  like  those  of  the 
German  Commission,  the  Fishery  Board  for  Scotland,  and  the  Danish  biological 
stations,  are  of  course  of  the  greatest  importance  in  the  discussion  of  fishery 
questions,  and  there  is  the  further  need  of  mora  extended  knowledge  of  the 
lire-history  and  development  of  the  organisms  whose  distribution  is  examined. 
Problems  of  the  last-named  order  must  be  investigated  by  the  marine  biological 
stations  now  dotted  round  tbe  coasts  of  the  North  sea  and  the  Baltic.  Prof. 
Pettersson  points  out,  however,  that  most  of  the  existing  stations  are  situated 
at  points  remote  from  deep  water,  so  that  they  offer  no  opportunity  of  studying 
deep-living  organisms  in  tbeir  natural  habitat,  and  our  knowledge  of  the  conditions 
of  pressure,  salinity,  and  temperature  in  the  depths  is  as  yet  insufficient  to  enable 
us  to  reproduce  these  condi  lions  in  aquaria,  at  least  in  a  manner  quite  satisfactory 
to  tbe  organisms.  Prof.  Pettersson  has  suggested  to  the  Royal  Academy  of 
Agriculture  at  Stockholm  the  desirability  of  establishing  a  station  at  a  point  off 
the  western  coast  of  Sweden,  where  a  depth  of  30  fathoms  can  be  obtained  close 
in  shore ;  water  from  the  depth  could  be  pumped  directly  into  the  tanks,  or  cages 
containing  specimens  under  investigation  could  be  anchored  at  any  desired  level. 
It  is  increasingly  evident  tbat  the  hydrographic  conditions  have  been  far  too  little 
considered  in  the  past  in  this  conuection,  and  it  must  bu  remembered  that  a 
situation  expused  to  winds  and  waves  does  not  necessarily  offer  truly  marine 
conditions. 

Reference  is  made  to  the  method  of  studying  the  circulation  of  surface  waters 
by  means  of  floats  or  d  rift- 1  utiles,  which  has  been  largely  employed  by  the  Prince 
of  Monaco,  the  Deutsche  Seewarte,  Dr.  Fulton  of  the  Scottish  Fishery  Board, 
Mr.  W,  Garstang,  and  others,  and  has  shown  tbat  in  careful  bauds  it  may  yield 
results  of  considerable  value.  Dr.  Schott  has  recently  proved  tbat.  the  construction 
of  the  float  used  has  wonderfully  little  effect  on  the  course  it  takes,  and  it  follows 
that  the  simplest  form  is  the  beat;  the  Swedish  investigators  use  a  glass  bottle 
of  about  100  cubic  centimetres  capacity,  loaded  with  sand,  and  containing  a 
stamped  post- card  with  suitable  legend. 
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Depotatios  to  the  Government. 
On  June  22  a  large  and  influential  deputation  waited  upon  the  Right 
Hon.  A.  J.  Balfour,  First  Lord  of  the  Treasury,  with  a  view  to  urge 
the    claims   of  the   National    Antarctic    Expedition  upon  Government 
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support.  Among  those  forming  the  deputation  were  the  following : 
The  Duke  of  Northumberland,  the  Earl  of  Rosse,  Lord  Kelvin,  Sir 
George  Gabriel  Stokes,  Sir  Clements  R.  Markham,  Sir  Joseph  Hooker, 
Admiral  Sir  Leopold  McClintook,  Admiral  Sir  Erasmus  Ommaney, 
Admiral  Sir  Yesey  Hamilton,  Admiral  Sir  Anthony  Hoskins,  Admiral 
Markham,  Sir  Michael  Foster,  Prof.  Riicker,  Sir  Henry  Norman, 
Sir  John  Kirk,  Sir  Charles  Wilson,  Sir  William  Crookes,  Sir  George 
Goldie,  Sir  William  White,  Sir  Clement  Hill,  Sir  John  Evans,  Colonel 
Sir  T.  H.  Holdich,  Sir  George  Robertson,  Prof.  Storey  Maskelyne, 
Dr.  F.  Du  Cane  Godman,  Prof.  Judd,  Prof.  G.  Darwin,  Sir  Martin 
Conway,  Mr.  A.  B.  Kempe,  Prof.  Frankland,  Dr.  T.  W.  Blanford,  Dr. 
Alexander  Buchan,  Prof.  Ewing,  Dr.  Gtinther,  Colonel  Le  Messurier, 
Dr.  P.  L.  Sclater,  Prof.  T.  G.  Bonney,  Prof.  Oliver  Lodge,  Prof.  E. 
Ray  Lankester,  Mr.  F.  C.  Selous,  Mr.  W.  Whitaker,  Captain  A.  Mostyn 
Field,  R.N.,  Mr.  E.  L.  S.  Cocks,  Mr.  J.  F.  Hughes,  Mr.  Howard  Saunders, 
Colonel  Church. 

The  deputation  was  received  in  response  to  the  following  influentially 
signed  letter  to  Lord  Salisbury  and  the  Hon.  Arthur  J.  Balfour : — 

"  To  Her  Majesty's  Prime  Misister  and  the  First  Lord  of  Her  Majesty's 

Treasury. 

My  Lords, — When  an  appeal  was  made  to  the  Prime  Minister  in  1897,  with 
the  object  of  obtaining  tbe  despatch  of  a  Scientific  Antarctic  Expedition,  the  ground 
of  refusal  was  that,  under  existing  circumstances,  and  in  view  of  Australia's 
reluctance  to  co-operate  at  that  time,  Her  Majesty's  Government  could  not  embark 
upon  on  undertaking  of  such  magnitude. 

We  now  make  an  urgent  appeal  to  Her  Majesty's  Government  to  propose  to  the 
House  of  Commons  a  grant  in  aid,  to  enable  an  expedition  on  a  modest  scale  to  be 
despatched  with  the  object  of  securing  some  of  the  results  of  antarctic  exploration. 

The  great  importance  of  despatching  an  expedition,  from  the  point  of  view  of 
the  progress  of  science,  induced  us  to  appeal  to  the  country  for  funds,  and  our 
appeal  has  met  with  a  most  generous  and  patriotic  response.  We  now,  therefore, 
approach  Her  Majesty's  Government  with  a  definite  scheme,  and,  in  place  of  help 
hitherto  refused  by  the  Australian  Governments,  we  offer  a  sum  of  £40,000  already 
subscribed  in  this  country,  which  is  sufficient  to  pay  a  considerable  portion  of  the 
cost  of  an  expedition.  We  only  ask  that  this  sum  may  be  adequately  increased  by 
a  Government  grant. 

This  is  the  first  time  that  the  Royal  Society  and  the  Royal  Geographical  Society, 
aided  by  other  scientific  bodies,  have  combined  to  organize  and  despatch  an  ex- 
pedition. Such  an  undertaking  is  outside  their  ordinary  duties,  and  they  entered 
upon  it  with  a  serious  sense  of  the  responsibilities  it  will  entail,  but  with  a  strong 
feeling  that,  under  the  circumstances,  no  other  alternative  was  left  to  them.  This, 
therefore,  is  in  no  sense  a  private  enterprise,  while  its  objects  are  precisely  identical 
with  those  of  the  many  polar  expeditions  despatched  or  subsidized  by  the  Govern- 
ment, as  shown  in  the  annexed  list.  Its  national  and  representative  character  is 
emphasized  by  His  Royal  Highness  the  Prince  of  Wales  having  consented  to  be 
Patron,  and  His  Royal  Highness  the  Duke  of  York  to  be  Vice-Patron,  of  the 
expedition. 

An  appeal  which  has  been  received  from  the  scientific  bodies  of  Germany  to 
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co-operate  with  a  German  expedition  (for  the  equipment  of  which  the  Reichstag 
has  been  asked  to  vote  £50,000,  supplementing  a  large  public  subscription),  renders 
it  still  more  incumbent  upon  us  to  commence  our  preparations  without  delay. 
There  can  be  no  doubt  that,  considering  the  modest  scale  of  both  expeditions,  such 
co-operation  would  be  most  desirable.  In  more  than  one  branch  of  scientific  in- 
vestigation simultaneous  observations  at  distant  points  near  the  same  parallels,  if 
not  essentia],  will  largely  increase  the  value  of  the  results.  It  is  obvious  that  in 
many  ways  the  co-operation  of  the  English  and  German  ships  will  have  a  tendency 
to  reduce  the  cost. 

On  the  grounds  of  policy  alone,  we  submit  that  this  is  not  a  time  for  our 
country,  so  long  the  mother  of  discovery  and  of  maritime  enterprise,  to  abdicate 
her  leading  position.  From  the  results  of  our  exploring  expeditions  in  times  past, 
not  only  the  naval  service  and  the  country,  but  the  whole  civilized  world  have 
derived  benefit.  It  is  certainly  the  desire  of  the  people  of  this  country  that  her 
glorious  traditions  should  be  maintained. 

The  expedition  will  probably  last  from  two  to  three  years,  and  among  its 
principal  objects  will  be  geographical  exploration  of  the  unknown  region,  the  taking 
magnetic,  meteorological,  and  biological  observations,  and  deep-sea  sounding  and 
dredging. 

We  do  not,  however,  propose  to  enter  upon  a  detailed  statement  of  the  scientific 
results  in  this  letter,  since  we  enclose,  for  the  information  of  your  Lordships,  a 
memorandum  containing  an  explanation  of  the  objects  of  the  expedition.  But  we 
may  observe  that  the  most  important  work,  and  the  work  which  will  be  of  the 
greatest  practical  utility,  is  that  connected  with  terrestrial  magnetism,  and  that 
the  requirements  of  magnetic  observations  necessitate  the  building  of  a  specially 
constructed  vessel. 

The  cost  of  an  Antarctic  Expedition  cannot  be  exactly  estimated  until  tenders 
have  been  received  for  building  the  ship  based  on  drawings  and  specifications,  nor 
until  it  is  known  how  long  the  expedition  can  be  employed.  This  must  depend  on 
the  funds.  But  allowing  for  three  years,  the  estimate  for  an  expedition  such  as  it 
would  be  desirable  to  equip,  would  amount  approximately  to  £100,000. 

£ 
Building  a  suitable  vessel  35.000 


Fittings,  etc.         

Salaries  and  wages,  three  years 

Provisions 

Clothing,  outfits 

Goals  and  stores 

Landing  party       

Contingencies        


4,000 
.  20,000 
.       8,000 

7,000 
.     10,000 

6,000 
.     10,000 

£100,000 


The  Lords  Commissioners  of  the  Admiralty  have  undertaken  to  furnish  the 
scientific  instruments. 

We  thus  submit,  for  the  consideration  of  Her  Majesty's  Government,  our  scheme 
and  our  estimate,  and  we  enclose  a  statement  of  the  valuable  results  which  we  hope 
to  secure.  It  is  a  national  enterprise,  supported  on  good  grounds  by  all  the  scientific 
bodies  of  the  Empire,  and  we  request  the  Government  to  supplement  our  fund 
of  £40,000  by  proposing  a  Parliamentary  grant  sufficient  to  complete  the  estimate 
for  the  equipment  of  a  properly  found  Antarctic  Expedition.  The  payments  under 
such  a  grant  might  be  spread  over  four  or  even  five  years.    Theie  can  be  no  doubt, 
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(torn  a  British  Parliament. 

We  request  your  Lordships  lo  receive  a  deputation  of  i 

any  further  information  which  may  be  considered  desirable. 
(Signed) 

Listkh,  Prnidei.t  of  the  Royal  Society ;  Clements  R.  Markham,  President 
of  the  Royal  Geographical  Society :  William  Crookes,  President  of  the 
BritUh  Association;  Kelvin,  President  of  the  Ro\ial  Society  of  Edin- 
burgh |  Argyll,  Past  President  of  the  Royal  Society  of  Edinburgh  ; 
Lothian,  President  of  the  Royal  Scottish  Geographical  Society;  John 
Lubbock,  Past  President  if  the  British  Association ;  Jqsefh  D. 
Hookeii,  Past  President  of  the  Royal  Society;  John  Evans,  Past 
President  of  the  British  Association ;  John  Murray,  Director  of  the 
"  ChalUvyr  "  Expedition  Publications  ;  RICHARD  Stbacuey,  Chairman 
of  the  Meteorological  Council ;  W.  H.  M.  Christie,  Astronomer  Royal ; 
Archibald  Geikie,  Director- General  of  (he  Oeologieal  Survey  of  the 
United  Kingdom  ;  G.  H.  Darwin,  President  of  the  Royal  Astronomical 
Society;  William  H.  Flower,  President  of  the  Zoological  Society;  A. 
SOUTHS*,  President  of  the  Linnean  Society ;  W.  Whit  aster.  President 
of  the  Geological  Society;  T.  E.  Thorpe,  President  of  the  Chemical 
Society ;  Oliver  J,  Lodge,  President  of  the  Physical  Society  ;  Joseph 
Larmok,  President  of  the  Cambridge  Fk8o*cphicai  Society;  Horace 
Lamb,  President  of  the  Manchester  Literary  and  Philosophical  Society  ; 
Thomas  Fowler,  Vice- Chancellor  of  the  University  of  Oxford ;  Alex. 
Hill,  Vice-chancellor  of  the  University  of  Cambridge;  Henry  E. 
Robcoe,  Vice- Chancellor  of  the  University  of  London;  N.  Bo  ding  ton, 
Vice-Chancellor  of  the  Victoria  University;  A.  B.  Kempe,  Treasurer  of 
the  Royal  Society;  Michael  Foster,  Secretary  of  the  Royal  Society; 
Arthur  W.  IIuckeb,  Secretary  of  the  Royal  Society ;  W.  T.  Blanford, 
Treasurer  of  the  Geological  Society ;  P.  L.  Sclater,  Secretary  of  the 
Zoological  Society;  Alexander  BconAS,  Secretary  of  the  Scottish 
Meteorological  Society ;  L.  Darwin,  Secretary  of  the  Royal  Geographical 
Society ;  J.  F.  Huohes,  Secretary  of  the  Royal  Geographical  Society  ; 
Edward  L.  S.  Cocks,  Treasurer  if  the  Royal  Ideographical  Society  ;  W- 
A.  Hkrdman,  Professor  of  Natural  Ristory  in  the  University  College, 
Liverpool ;  F,  Leopold  McClintock,  Admiral ;  Erasmub  Ommanney, 
Admiral;  Anthony  H.  Hosxiks,  Admiral;  It.  Yesey  Hamilton, 
Admiral ;  G.  8.  Narks,  Vice-Admiral ;  A.  H,  Markham,  Vice- 
Admiral;  A.  tloBXYB  Field,  Captain  R.N." 

The  deputation  was  introduced  by  Sir  Clements   Markham,  s.c.b., 

President  of  the  lioya.1  Geographical  Society,  who  spoke  as  follows  : — 

The  deputation  conaista  of  two  past  Presidents  of  the  Hoyal  Society,  of  all  the 
signers  of  the  letter  to  the  Marquis  of  Salisbury  and  yourself  who  have  been  able  to 
come,  of  members  of  the  Council  of  the  Hoyal  and  Royal  Geographical  Societies,  of 
numerous  other  scientific  men  of  eminence,  and  of  several  naval  officers,  including 
five  admirals  of  arctic  experience. 

It  will  perhaps  be  most  convenient  if  1  begin  the  interview  by  staling  our  grounds 
for  asking  for  a  grant  to  the  Antarctic  Expedition  in  general  terms.  It  is  now  fifty  - 
sii  years  since  the  return  of  Sir  James  Ross  from  his  memorable  antarctic  voyage. 
During  that  time  the  methods  ind  appliances  for  scientific  investigation  have  b;en 
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greatly  improved,  especially  as  regards  apparatus  for  deep-sea  sounding  and  dredg- 
ing. At  the  same  time  actual  exploration,  difficult  and  perilous  though  it  must 
always  be,  has  been  facilitated  at  least  twenty-fold  by  the  introduction  of  steam. 
It  was  these  considerations  which  caused  a  feeling  to  grow  up  among  scientific  men 
that  there  ought  to  be  a  renewal  of  antarctic  research,  in  order  to  secure  the  very 
important  scientific  results  which  it  was  known  must  accrue  from  such  a  renewal. 
This  feeling  was  not  confined  to  societies  in  this  country  but  was  shared  by  men 
of  science  throughout  the  civilized  world.  When,  therefore,  it  was  found  that  Her 
Majesty's  Government  would  be  unable  to  undertake  an  enterprise  of  such  magnitude 
as  would  be  involved  in  a  naval  expedition,  and  when  it  was  ascertained  that  the 
Australasian  Governments  would  give  no  help,  the  Royal  Society  and  the  Royal 
Geographical  Society  resolved  to  undertake  a  smaller  enterprise  themselves.  They 
did  this  with  the  cordial  approval  of  all  the  other  scientific  bodies  of  the  empire* 
They  felt  that  it  was  a  duty,  and  that  they  were  left  no  choice ;  and  they  expected 
to  receive  assistance  from  Her  Majesty's  Government,  provided  that  their  appeal  to 
the  country  for  funds  was  favourably  received.  Their  application  for  help,  now  that 
the  country  has  entrusted  them  with  a  sum  of  £40,000,  is  based  on  the  following 
grounds. 

For  the  last  century  and  more  the  successive  governments  of  this  country  have 
sent  forth  numerous  polar  expeditions  both  to  the  north  and  south,  with  the  objects- 
of  geographical  discovery  and  the  advancement  of  other  branches  of  science— in 
short,  for  the  increase  of  the  sum  of  human  knowledge.  For  a  century  our  rulers 
have  believed  that  expeditions  with  such  objects  were  beneficial  to  the  country.  I 
do  not  say  that  these  were  the  sole  objects  of  such  statesmen  as  Lord  Liverpool, 
Lord  Melbourne,  Sir  Robert  Peel,  or  Lord  Beaconsfield,  who  sent  the  expeditions;  or 
of  the  Lords  of  the  Admiralty  who  were  foremost  in  advocating  polar  research — men 
like  Sir  Henry  Hotham,  Sir  George  Cockburn,  and  Admiral  Bowles,  and  in  our  own 
day  as  Sir  Yesey  Hamilton,  Sir  Anthony  Hoskins,  and  Sir  Edmund  Commerellr 
who  has  spoken  most  strongly  on  the  subject  They  looked  to  the  encouragement 
of  maritime  enterprise,  they  looked  upon  the  polar  regions  as  a  splendid  school  for 
the  exercise  of  the  best  qualities  of  a  seaman,  and  considered  the  value  of  such  ex- 
peditions  to  the  navy  in  time  of  peace. 

Still,  the  avowed  object  of  Government  expeditions  was  scientific  research. 
Our  objects  are  identical.  We  are  undertaking  work  which  successive  generations 
of  our  statesmen  and  naval  officers  have  looked  upon  as  beneficial  to  the  country 
and  to  the  navy,  and  for  this  reason  we  think  that  we  have  a  claim  for  the 
favourable  consideration  of  our  request  for  help  from  Her  Majesty's  Government. 

But  that  is  not  the  only  ground  for  our  expectation.  Some  of  the  scientific  re- 
sults which  we  seek  to  obtain  are  of  immediate  practical  value.  Indeed,  all  scientific 
research  becomes  eventually,  directly  or  indirectly,  sooner  or  later,  practically  useful. 
Much  of  the  antarctic  work  will,  however,  at  once  be  of  use  to  navigation.  This 
is  especially  the  case  as  regards  the  magnetic  survey,  as  will  bo  more  fully  explained 
by  Prof.  Riicker.  Meteorology  is  another  branch  of  antarctic  research  which  will 
be  practically  useful.  The  unknown  region  covers  millions  of  square  miles,  but  it 
touches  or  impinges  upon  oceanic  regions  to  the  north  which  are  frequented  by  our 
shipping.  As  regards  winds  and  currents  such  adjacent  regions  act  and  react  upon 
each  other,  so  that  the  removal  of  total  ignorance,  as  regards  one  of  them,  must  be 
practically  useful  to  the  navigation  of  the  others.  A  knowledge  of  meteorology 
necessitates  geographical  discovery,  because  its  phenomena  are  influenced  by  the 
distribution  of  land  and  water.  Geography  depends  upon  geology  and  biology r 
and  thus  one  science  cannot  be  benefited  without  advancing  the  others. 

We  believe  that  this  practical  utility  of  the  scientific  researches  to  be  undertaken 
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in  the  antarctic  regions  is  another  claim  for  the  favourable  consideration  of  our 
application  for  help. 

There  have  formerly  been  some  private  expeditions  to  the  polar  regions ;  but, 
when  application  has  been  made,  naval  officers  have  always  been  allowed  to  join 
them,  and  help  has  invariably  been  given,  on  three  occasions  in  the  form  of 
Treasury  grants.    A  refusal  of  help  would  be  absolutely  unprecedented. 

But  this  is  the  first  occasion  in  the  history  of  our  country  that  the  Royal 
Society  and  the  Royal  Geographical  Society  have  combined  to  equip  and  despatch 
an  expedition.  It  is  no  part  of  their  ordinary  duties.  It  is  a  great  responsi- 
bility, and  we  shall  have  many  difficulties  which  would  be  unknown  to  the 
Admiralty — a  department  accustomed  to  the  equipment  of  polar  expeditions  for  the 
last  century. 

We  have  been  invited  to  co-operate  with  the  German  expedition,  and  we  cannot 

hold  back.    England  has  held  the  front  rank  in  maritime  discovery  for  three 

centuries,  and  her  place  must  be  maintained  by  her  sons.    We  have  striven  to 

collect  the  necessary  funds.     Our  fellow-countrymen  have   been  most  generous. 

But  the  sympathizer  who  has  contributed  most  liberally  has  done  so  mainly  to 

enable  bis  country  to  maintain  her  old  and  glorious  place  in  the  van  of  discovery. 

The  German  expedition   is   to  receive   a  grant  of  £60,000  from  the  German 

parliament.    I  do  not  mention  this,  sir,  as  a  precedent — we  have  plenty  of  gcxd 

precedents  of  our  own,  without  the  need  of  going  abroad  for  them  ;  but  I  mention 

it  to  show  that  the  German  vessel  will  be  efficiently  equipped. 

We  are  bound,  in  the  cause  of  science  and  for  the  honour  of  our  country,  to 
co-operate  with  tbe  German  expedition.  We  can  do  so  in  a  small  way.  We  can 
and  must  send  an  expedition  of  some  kind.  We  earnestly  ask  Her  Majesty's 
Government  to  enable  us  to  send  a  really  efficient  expedition. 

Sir  Joseph  Hooker,  who  was  President  of  the  Royal  Society,  and  who  is,  I  may 
add,  tbe  last  survivor  of  Sir  James  Ross's  memorable  Antarctic  Expedition,  will  now 
address  you  on  the  same  subject. 

Sir  Joseph  Hooker  :  Mr.  Balfour,  I  am  prepared  to  echo  every  word  which  has 
passed  the  lips  of  Sir  Clements  Markham.  The  proposed  Antarctic  Expedition  is 
atrictly  a  scientific  one,  with  a  very  practical  point  included,  which  Prof.  Riicker 
will  explain  in  due  fulness.  It  is  to  aid  in  the  exploration  of  a  large  circum- 
polar  area  of  the  globe,  comprising  do  less  than  thirty  degrees  of  latitude,  of  which 
ire  know  only  the  outskirts  very  imperfectly,  and  nothing  of  the  interior. 
That  land  and  sea  we  know  are  covered  with  ice,  and  it  has  been  held  and  urged, 
sot  unnaturally,  that  any  attempt  to  penetrate  into  and  explore  a  country  which  is 
utterly  uninhabitable  by  man  and  animal  is  both  futile  and  useless.  That  is 
not  the  opinion  of  those  in  search  of  knowledge.  The  very  fact  of  that  region  being 
<x>vered  with  ice  shows  that  by  its  marine  currents,  and  by  its  atmospheric  currents, 
it  is  modifying  the  atmosphere  of  the  whole  southern  hemisphere,  and  in  conjunction 
with  the  action  of  a  similar  area,  but  a  smaller  one,  in  the  north,  it  may  be 
said  to  modify  the  atmosphere  of  the  whole  globe.  Now,  what  is  the  object 
of  our  expedition  ?  One  great  object  is  to  find  out  what  are  the  meteorological 
conditions  of  tbe  vast  area  which  produces  such  complex  and  such  important  result?. 
This  can  only  be  done  by  a  scientific  expedition  well  fitted  with  proper  instruments, 
and  capable  of  using  them.  When  that  is  done,  we  shall  know  more  of  the 
physical  history  of  the  southern  regions  than  ever  we  knew  before.  The  practical 
point  to  which  I  alluded  is  that  of  magnetism.  We  know  that  the  deviation  of 
*  the  com  pa  88,  which  is  so  important  to  mariners,  depends  upon  the  position  of  the 
north  and  south  magnetic  poles,  and  that  the  south  magnetic  pole  had  its  position 
ascertained  approximately  by  Sir  James  Ross  fifty  or  sixty  years  ago,  and  since 
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then  we  know  that  tbi-  position  has  moved,  and  it  is  moat  important  tint  that 
which  it  now  holds  should  be  determined.  But  on  this.  Prof.  Rilcker,  I  am  mire, 
will  address  you.  Turning  from  the  meteorology  to  the  geology,  wo  have  this 
enormous  area,  of  the  geological  history  of  which  we  know  absolutely  nothing. 
We  do  not  know  how  far  it  can  compare  with  the  three  great  continents  to  the 
northward  of  It.  We  know  that  quite  lately  a  few  specimens  of  fossil  plants 
and  of  fossil  animals  have  been  picked  up,  which  assure  us  that  there  was  a 
geological  lime  when  it  was  more  or  less  covered  with  what  are  not  there  now— 
terrestrial  animals  and  terrestrial  plants.  Certainly  that  point  is  a  scientific  and 
a  most  important  one,  and  1  think  that  this  alone  would  justify  the  despatch 
of  an  expedition.  With  regard  to  the  zoology  of  that  region,  Dr.  Lank  eater  is 
prepared  to  speak.  With  regard  to  the  botany  I  have  very  little  to  say,  but  that 
is  of  very  great  importance.  Wo  know  there  is  no  terrestrial  vegetation  there 
except  vestiges,  no  doubt  wafted  from  the  nearest  continents;  but  the  ocean  leetna 
with  vegetable  life,  and  that  vegetable  lif«  is  the  foundation  of  ail  life  in  that  ocean. 
Tho  sea  teems  with  myriads  of  microscopic  dialomaceie,  whose  silicious  skeletons 
are  forming  future  geological  strata — great  beds  of  stone.  These  minute  animals 
are  composed  of  an  enormous  number  of  genera  and  species  which  have  yet  to  be 
investigated.  They  live  in  the  ocean  at  all  depths,  apparently,  and  they  occupy 
a  most  prominent  place  in  the  life  of  those  regions.  They  are  the  food  of  the 
lowest  animal  organisms  there,  which  again  are  the  food  of  the  higher.  With 
regard  to  other  object*  of  the  exjieJition,  I  think  they  will  be  dwelt  upon  by 
persons  here  better  fitted  to  do  so  tian  1  am.  There  U  only  one  point  I  would 
add,  and  that  is  that  no  lime  should  be  lost  in  sending  out  such  an  expedition. 
Other  nations  have  sent  out  expeditions  with  which  we  should  be  in  friendly 
rivalry — in  co-operation;  thus  affording  the  hope  that  we  shall  thus  secure 
comparative  results,  made  at  the  same  time  in  different  [tortious  of  the  sauth  polar 

Lord  Kelvin  :  The  primary  object  of  antarctic  exploration  in  the  present  day  i» 
to  explore  the  southern  boundary,  the  antarctic  boundary  of  navigable  waters. 
Germany,  Belgium,  and  England  have  joined  in  this  object.  Surely,  as  Britannia 
rules  the  waves,  it  is  of  primary  importance  for  England  to  take  part  in  the 
exploration  of  her  owu  realm.  It  is  an  object  of  the  highest  practical  importance,  in 
respect  to  navigation  in  southern  waters,  to  know  the  real  boundary  of  navigable 
seas.  It  is  marvellous  how  little  is  yet  known,  because  sailing  Teasel*  and  BtBBmers 
alike  avoid  going  too  far  south  for  fear  of  being  caught  in  the  ice ;  but  tbey  do  not 
know  how  far  they  may  go,  and  it  seems  highly  probable  indeed  that  improved 
routes  for  navigation  will  be  found  by  antarctic  exploration  of  the  cold  southern 
boundary  of  the  navigable  waters.  Tho  sciences  concerned,  geographical,  hydro- 
graphical,  meteorological,  magnetic,  and  the  sciences  of  biology  and  geology,  are 
all  full  of  the  moat  profound  interest.  We  know  that  the  primary  object  is,  as  I 
have  said,  the  exploration  of  the  southern  boundary  of  navigable  water* — that  is 
the  primary  object  only  in  point  of  space  and  time  and  action.  The  next  thing  is 
to  know  what  lies  beyond  the  boundary  of  the  navigable  waters.  Pack-ice  in  many 
places — great  masses  of  ice — we  do  not  know  bow  much  there  may  be.  A  good 
deal  we  learned  from  the  Challenger  Expedition,  but  we  learned  chiefly  how  much 
more  there  is  to  discover  than  anything  the  Challenger  was  able  to  find.  Landing 
on  the  antarctic  continent  is  a  highly  important  object,  perhaps  not  the  most  im- 
portant of  all,  but  one  of  the  most  important  of  all  the  objects.  We  do  not  know 
whether  there  is  an  antarctic  continent  or  not.  All  we  know  about  it  is  that 
which  Sir  James  Rosh  taught  us.  In  the  expeiition  from  1839  to  18*3  of  tho 
A'refcu*  and   Terror,  with  which  Sir   Joseph    Hooker,  who  is   now   with  us,  *n 
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present,  Sir  James  Boss  tried  Capo  Adare,  lat.  72°  S.,  just  about  due  south  of  New. 
Zealand,  which  is  in  long.  170°  E.  Sir  James  Ross  at  Cape  Adare  tried  to  land,  but 
ires  prevented  by  8  miles  of  pack-ice.  He  did  not  land  and  plant  the  British  flag 
there,  but  he  gave  it  the  name  of  Victoria  Land,  and  he  sailed  6°  S.  to  lat.  78°, 
past  360  miles  of  coast,  and  then  turned  eastward  and  coasted  400  miles.  Thus 
irs  have  760  miles  of  Victoria  Land  explored  from  the  sea.  Many  promising  places 
lor  landing  were  indicated  by  Sir  James  Ross's  sea  exploration,  and  one  of  the 
objeots  of  the  present  expedition  is  to  land  somewhere  there — to  try  several  different 
places — and  to  go  inland  to  the  south  magnetic  pole.  That  may  be  comparatively 
easy.  To  go  to  the  true  south  antarctic  pole  may  be  a  much  easier  thing  than  to 
go  to  the  north  pole,  or  may  be  much  less  ea*y ;  we  do  not  know,  but  it  is  very 
unsatisfactory  that  we  should  not  know  the  whole  contents  of  the  antarctic 
bosmdary  of  the  line  of  navigable  waters.  Sir  George  Newnes's  expedition  has 
made  a  very  excellent  beginning  in  that  direction.  Sir  George  Newnes's  ex- 
pedition found  Cape  Adare  clear  of  ice — more  favourable  circumstances  than  met 
Sir  James  Res?.  They  landed  last  February,  and  last  Febrnary  the  commander  of 
Sir  George  Newnes's  expedition,  Mr.  Borcbgrevinck,  a  Norwegian,  actually  landed 
at  Oape  Adare,  the  first  landing  on  tbe  southern  continent,  if  it  is  a  continent. 
He  landed  there  and  remained  with  tbe  party  to  winter  and  explore,  and  be  is 
there  now  exploring.  I  think  really  we  should  feel  that,  when  so  much  has  been 
done,  it  is  an  object  of  paramount  practical  and  scientific  and  national  importance 
that  aid  should  be  given  to  the  exptdition,  and  that  whatever  is  necessary  for 
making  tbe  expedition  thoroughly  effective  should  be  found.  I  do  hope  and  trust 
that  the  British  Treasury  will  see  that  it  is  a  proper  expenditure  of  money  to  give 
thoroughly  effective  assistance  to  this  work. 

Prof.  Rat  Lankesteb  :  Mr.  Balfour,  I  am  asked  to  say  a  few  words  as  to  the 
results  which  may  be  expected  in  the  direction  of  biological  science,  from  such  an 
expedition  as  that  which  is  proposed  in  the  antarctic  regions.  The  main  biological 
interest  appears  to  me  to  depend  upon  the  fact  that  we  have  at  the  two  poles  a 
body  of  sea-water  under  very  similar  conditions,  that  is  to  say,  in  contact  with 
ios,  therefore  cooled  to  a  very  low  degree,  and  presenting  physical  conditions 
which  are  identical;  at  the  same  time  separated  by  tropical  oceans,  and  therefore 
practically  apparently  cut  off  from  one  another.  Now,  so  far  as  the  exploration 
of  the  living  contents  of  the  antarctic  ocean  has  gone,  it  appears  that  they  are 
extremely  numerous,  extremely  abundant,  and  yet  have  a  most  curious  resemblance 
to  those  of  the  arctic  region.  This  is  not  merely  a  parallelism  of  forms  which  are 
alike  and  similar  to  one  another,  but  extends  to  actual  identity.  There  are  eleven 
species  of  fish  which  are  found  in  the  antarctic  sea,  and  which  are  identical  with 
species  found  in  the  arctic  sea.  Amongst  these  is  a  well-known  fish  called  the  king 
of  tbe  herrings  (Chimcera  monstrosa),  and  also  the  conger  eel,  the  common  dog- 
fish, and  the  sprat.  Now,  it  is  a  matter  of  great  interest  to  ascertain,  or  rather  to 
get  further  grounds  for  forming  an  opinion,  as  to  how  this  identity  of  fauna  has  come 
about  between  the  living  fauna  of  regions  so  far  apart  and  separated  by  such  totally 
different  conditions  as  those  which  obtain  in  the  regions  themselves — I  allude  to 
tbe  difference  between  the  two  polar  seas  and  the  tropical  seas.  Various  speculations 
have  been  put  forward  to  account  for  this.  One  is  that  certain  deep  cold  currents 
traverse  the  warmer  waters  of  the  ocean  and  form  hidden  roadways,  as  it  were,  by 
which  the  arctic  and  antarctic  faunas  may  communicate.  Then,  also,  the  opinion 
has  been  held  that  formerly  there  was  a  uniform  fauna  which  was  identical 
throughout  the  seas  of  the  globe,  and  is  now  surviving  at  these  two  polar  regions, 
having. been  superseded  in  the  middle  region  and  warmer  regions  of  the  ocean 
by  the  newly  developed   forms.     That  is  a  kind  of  problem  which   a  further 
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exploration  of  the  antarctic  ocean  would  help  us  to  solve.  We  have  had  vary 
little  real  investigation  of  the  antarctic  region,  certainly  hardly  any,  by  the 
improved  methods  of  dredging  and  sounding,  and  of  collecting  living  things,  since 
Sir  Joseph  Hooker  was  there  more  than  fifty  years  ago.  The  Challenger  Expedition 
looked  into  this  antarctic  region,  so  to  speak,  but  did  not  go  very  far,  and  was  not 
able  to  remain  very  long,  and  there  is  no  doubt  that  we  only  know  the  merest 
sampling  of  what  exists  in  the  antarctic  sea.  There  is  every  reason  to  hope  thai  an 
expedition  which  would  be  there  for  some  time,  well  equipped  with  the  present 
means  of  investigation,  and  of  procuring  living  things,  would  bring  home  most 
interesting  and  important  additions  to  our  knowledge.  Those,  besides  what  may 
be  expected  from  the  fossil  forms  found  in  the  rocks  of  that  region,  are  the  main 
points  of  biological  interest  in  this  Antarctic  Expedition.  No  doubt  we  should  obtain 
by  such  an  expedition  a  great  addition  to  our  national  museum  of  natural  history , 
and  the  materials  so  produced  would  help  to  solve  the  problem  which  I  have 
mentioned. 

Prof.  Ruckkr:  1  should  like,  in  the  first  place,  to  say,  Mr.  Balfour,  that 
this  is  a  question  upon  which  all  magneticians  are  practically  at  one.  I  had 
the  honour  last  year  of  being  the  President  of  an  International  Conference  on  Ter- 
restrial Magnetism,  which  was  held  at  Bristol,  and  I  then  had  a  very  special 
opportunity  of  conversing  with  many  of  the  beet-known  magneticians  from  the 
different  European  countries  and  from  the  United  States.  I  think  I  may  say  that 
we  were  all  agreed  that  the  great  outstanding  want  in  our  magnetic  knowledge  at 
present  would  be  to  a  large  extent  met  by  a  further  exploration  of  the  antarctic 
region.  As  you  are  aware,  several  countries  are  taking  steps  in  this  direction.  As 
one  of  the  representatives  of  the  Royal  Society — of  whom  two  others  are  here, 
Sir  M.  Foster  and  Prof.  Armstrong — I  was  present  a  year  ago  at  a  meeting  of  the 
great  German  academies  at  Gottingen.  There  the  question  of  antarctic  exploration 
was  discussed,  and  I  think  my  two  colleagues  will  agree  with  me  that  the  very 
greatest  stress  was  laid  upon  English  co-operation.  It  is  not,  indeed,  contended 
that  the  two  expeditions  should  go  side  by  side,  but  that  they  should  attack  the 
southern  ]*>le  from  different  points;  and  it  is  thought  that  by  two  simultaneous 
attacks,  much  better  results  can  be  obtained  than  if  tbey  were  made  at  an  interval 
of  several  years.  Theu,  in  the  next  place,  with  regard  to  the  magnetic  problem 
itself,  without  entering  into  any  technical  details  I  may  perhaps  say,  though  no 
doubt  you  are  aware  of  the  fact,  that  the  magnet,  though  it  points  approximately 
to  the  north,  is  continually  altering  in  its  position,  pointing  sometimes  more  to  the 
east  and  sometimes  to  the  west.  If  we  are  to  get  a  knowledge  of  the  magnetic  state 
of  the  Earth  which  may  enable  ns  in  the  future  to  foretell  magnetic  phenomena, 
it  must  be  by  getting  a  series  of  pictures  of  the  magnetic  state  of  the  Earth  at 
regular  intervals,  and  comparing  the  one  with  the  other.  The  great  want  in  the 
picture  which  we  have  at  present  is  a  knowledge  of  the  magnetic  state  of  the  Earth 
around  the  south  pole.  The  annual  change  in  the  direction  in  which  the  magnet 
points  can  be  approximately  determined  at  any  place  if  you  know  it  in  the  neigh- 
bourhood. But  it  so  happens  that  at  all  the  great  land  projections  into  the  Southern 
ocean — Cape  Horn,  the  Cape  of  Good  Hope,  and  the  Australian  continent — the 
position  of  the  magnet  happens  to  be  changing  very  little  indeed  at  the  present 
time,  whereas  we  have  sufficient  evidence  that  very  great  clinches  are  going  on  in 
the  intermediate  regions.  We  have  teen  unable  to  study  these  changes,  because 
the  particular  points  a:  which  we  can  with  the  greatest  facility  observe  are  points 
at  which  very  littie  change  :s  taking  place.  It  is  therefore  necessary  that  obetn 
rations  should  be  made  at  sea,  ani  one  of  ti.e  great  difficulties  which  arise  on  this 
point  is  that,  although,  as  has  already  been  said,  steam-navigation  has  enormously 
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increased  our  power  of  penetrating  unknown  regions,  on  the  other  hand,  the  intro- 
duction of  iron  ships  has  immensely  diminished  our  power  of  taking  satisfactory 
magnetic  observations.  In  the  old  days  observations  could  b9  made,  roughly 
perhaps,  but  still  with  sufficient  accuracy  on  a  wooden  ship ;  nowadays  all  the  ships 
which  go  near  the  region  we  are  discussing  are  of  iron.  It  is,  therefore,  quite 
emmtial  that  there  should  be  a  special  expedition,  in  which  a  ship  specially  con- 
structed for  the  purpose  of  magnetic  observation  should  be  used;  and  by  that 
means  alone  can  we  hope  to  get  the  results  that  are  wanted.  Further,  I  may  add 
that  the  only  observation  which  is  generally  made  upon  a  ship  is  as  to  how  much 
the  magnet  points  away  from  the  north ;  but  it  is  necessary  also  to  determine  the 
vertical  pull  which  is  exerted  upon  the  magnet,  and  also  the  magnitude  of  the 
horizontal  force.  These  observations  are  not  taken  by  ordinary  seamen,  and  there- 
fore they  must  be  made  by  a  special  expedition.  On  all  these  grounds,  therefore,  I 
•contend  that  there  is  the  greatest  possible  need  for  such  observations.  I  may  add 
that,  though  such  regions  are  not  at  present  traversed  by  any  large  number  of 
merchant  vessels,  nevertheless,  there  is  a  certain  amount  of  traffic  across  the  out- 
skirts of  the  Southern  ocean ;  and  it  is  known  that  the  ships  thus  engaged  often 
go  many  miles  out  of  their  way,  owing  to  the  fact  that  the  magnetic  conditions 
of  those  regions  are  not  known.  I  do  not  wish  to  lay  too  mnch  stress  upon  this ; 
but,  nevertheless,  it  is  true  that  in  that  very  sunless  regioo,  where  it  is  often 
difficult  for  the  ships  to  determine  their  position  by  astronomical  observations, 
the  magnet  practically  fails  them  on  account  of  our  ignorance.  The  great  scientific 
problem  before  us,  as  I  have  already  hinted  to  you — though  at  present  it  is  very 
much  of  a  dream — is  to  learn  to  foretell  what  the  magnet  will  do,  and  for  this  it 
is  absolutely  essential  that  we  should  know  more  about  the  magnetic  conditions 
of  the  southern  hemisphere.  The  methods  of  calculation  which  have  been  adopted 
for  calculating  the  magnetic  state  of  the  Earth  are  not  as  useful  as  they  otherwise 
would  be,  because  we  are  unable  to  test  the  results,  owing  to  our  ignorance  of  the 
magnetic  state  of  the  southern  regions.  I  can  only  add,  both  on  account  of  the 
admitted  ignorance  of  magneticians  as  to  facts  which  an  expedition  could  discover, 
on  account  of  the  magnitude  of  the  problem  involved,  which  is  second  only  to  the 
problem  of  gravitation,  and  on  account  of  the  practical  results  which  would 
follow,  an  antarctic  expedition  is  of  the  very  greatest  importance,  and  we  may 
sincerely  hope  that  the  Government  will  be  willing  to  help  it. 

Sir  Clements  Mark  ham  :  We  do  not  propose  to  take  up  your  valuable  time 
any  longer.  We  sincerely  trust,  from  what  has  been  said,  and  what  we  have  repre- 
sented in  our  letter,  that  Her  Majesty's  Government  will  take  our  request  into 
their  favourable  consideration. 

Mr.  Balfour  :  Sir  Clements  Markham,  Sir  Joseph  Hooker,  Lord  Kelvin,  and 
gentlemen,  I  am  sorry  that  I  am  here  alone  to  represent  the  Government,  and  that 
neither  the  Prime  Minister  nor  the  Chancellor  of  the  Exchequer  has  been  able  to 
accompany  me  and  to  listen  to  the  interesting  and  important  expression  of  scientific 
views  which  has  just  been  made  by  a  body  which  I  think  we  may  say  without  ex- 
aggeration is,  perhaps,  as  representative  of  English  science  at  the  present  moment 
as  any  body  that  could  well  be  collected  into  one  chamber.  I  feel  sure  that  had 
they  been  here  they  would  have  been  deeply  impressed  by  the  opinions  that  you 
have  put  forth,  and  by  the  weight  of  authority  which  evidently  lies  behind  those 
opinions.  I  can  only  trust  that  I  shall  be  able  to  convey  to  them  the  full  strength 
of  the  impression  which  you  have  made  upon  my  mind. 

I,  for  my  own  part,  fully  recognize  that  if,  as  I  think,  expeditions  to  the  poles 
of  the  Earth  or  towards  the  poles  of  the  Earth  are  eminently  desirable  both  on 
•practical  and  on  purely  scientific  grounds,  those  expeditions  are,  perhaps,  even 
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more  important  towards  the  antarctic  pole  than  they  are  towards  the  arctic, 
for  we  know  much  less  at  present  about  the  antarctic  than  we  do  about  the 
arctic  regions ;  and  the  actual  area  of  this  unknown  but  immense  portion  of  the 
Earth's  surface  is  much  larger  in  the  case  of  the  southern  than  it  is  in  the  case 
of  the  northern  pole.  I  gather,  also,  from  what  has  fallen  from  more  than  one 
member  of  the  deputation,  that  there  are  problems — meteorological  and  geological 
problems — connected  with  the  antarctic  regions  which  have  no  precise  parallel,  and 
cannot  have  a  precise  parallel,  at  the  north  pole,  where  the  configuration  of  earth 
and  ocean  presents  features  so  very  different  from  those  which  meet  us  in  the 
southern  hemisphere. 

I  am  not  qualified  to  dogmatize  upon  the  precise  practical  value  of  those 
magnetic  investigations  which  Prof.  R ticker  has  just  explained  to  us,  and  on  which 
the  whole  deputation  lay  so  great  and,  as  I  think,  such  just  emphasis.  But  I  think, 
it  must  be  important  to  the  world  at  large,  and  important  most  of  all  to  that 
country  which  is  especially  interested  in  all  that  appertains  to  navigation,  to  carry 
out  to  the  utmost  in  our  power  every  scientific  experiment  which  will  enable  us 
to  navigate  with  security  this  vast  oceanic  area.  So  much,  perhaps,  is  obvious. 
I,  however,  should  not  be  representing  my  own  personal  convictions— and  I  am 
speaking  in  this  matter  only  for  myself — if  I  for  a  moment  let  it  be  thought  that 
in  my  judgment  the  scientific  investigations  which  directly,  immediately,  and 
obviously  lead  to  some  practical  results,  are  the  only  ones  which  it  is  worthy  of  a 
great  nation  to  pursue.  I  take  a  different  view — a  view  based  upon  the  scientific 
experience  of  the  past.  If  our  predecessors  in  the  last  two  centuries  had  taken 
any  narrowly  utilitarian  view  of  their  work,  it  is  manifest  that  our  ignorance  of 
the  planet  on  which  we  live  would  be  much  more  profound  than  it  is  at  present ;, 
and  it  would  not  be  creditable  to  an  age  which,  above  all  other  ages,  flatters  itself 
that  it  is  scientific,  if  we  were  without  reluctance  to  acquiesce  in  the  total  ignorance 
which  now  envelops  us  with  regard  to  so  enormous  a  portion  of  the  southern 
hemisphere  of  our  planet.  For  my  own  part,  therefore,  I  entirely  agree  with  all 
that  has  been  said  upon  the  important  practical  issues  that  may  be  anticipated  from, 
any  expedition  which  we  are  able  to  send  forth  from  these  shores ;  but  I  by  no 
means  limit  my  interest  to  such  practical  results.  The  things  that  we  go  forth 
directly  to  observe,  and  with  the  fore-ordained  intention  of  observing,  are  doubt- 
less of  the  highest  importance ;  but  I  should  be  greatly  surprised  if  the  expe- 
dition does  not  come  across  a  great  many  phenomena  which  we  did  not  expect 
to  observe  and  which  will  throw  a  novel  light  upon  many  of  our  most  important 
scientific  theories,  meteorological,  geological,  biological,  and  magnetic 

If  this  expedition  is  sent  forth,  as  I  hope  it  will  be,  adequately  equipped,  it 
certainly  should  add  to  our  satisfaction  that  we  shall  be  able  to  co-operate  with 
a  German  expedition  animated  by  the  same  scientific  interests  as  our  own.  Such 
co-operation  is  valuable,  and  must  be  valuable,  from  every  point  of  view ;  and  it 
will,  among  other  things,  have  the  effect  of  strengthening,  if  such  strengthening 
be  indeed  necessary  or  possible,  the  cosmopolitan  and  international  character  of 
true  science.  It  perhaps  adds  to  my  satisfaction,  speaking  for  the  moment  simply 
as  a  politician,  that,  if  I  rightly  understand  the  matter,  there  cannot  be  any  terri- 
torial rivalry  between  any  of  the  countries  engaged  in  antarctic  exploration ;  and 
that  such  rivalry  as  there  may  be.  must  be  of  a  purely  scientific  character.  I  do 
not  imagine  that  the  most  ardent  advocate  of  Imperial  expansion  is  likely  to  find  a 
sphere  for  carrying  out  his  ideas  in  Victoria  I*and  or  in  the  regions  around  Mounts 
Erebus  and  Terror.  I  do  not  know,  gentlemen,  that  I  need  say  anything  more  on 
the  geaerai  aspect  of  the  question.  You  will,  I  suppose,  be  glad  that  I  should 
leave  that  general  aspect,  *ad  **y  something  definite  as  to  :he  line  the  Government 
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propose  to  take  in  respect  to  the  demand  that  you  have  come  here  to  press  upon 
them. 

I  confess  I  could  wish  that  the  Chancellor  of  the  Exchequer  were  present  to 
represent  the  views  of  the  Exchequer  upon  this  matter.  After  all,  it  is  a  question 
for  hiro,  and  I  should  have  been  glad  if  he  could  have  explained  fully  his  views  to 
yoa  upon  the  present  occasion.  If  he  were  here,  I  think  he  would  say,  and  say 
in  my  opinion  with  great  justice,  that  one  of  the  difficulties  that  beset  the  Treasury 
whenever  any  new  demand  is  made  upon  them,  is  that  such  a  demand  cannot 
be  considered  simjly  in  itself  and  by  itself,  in  consequence  of  that  ineradicable 
tendency  in  human  nature  to  found  new  claims  upon  ancient  precedents.  I  know 
that  the  present  Chancellor  of  the  Exchequer — and  every  Chancellor  of  the  Ex- 
chequer, I  do  not  care  who  he  may  be — is  never  at  liberty  to  consider  a  request 
made  to  him  in  its  natural  isolation.  He  is  bound  to  consider  it  as  possibly  a 
precursor  of  other  demands  of  a  similar  character. 

I  am  sure,  if  the  Chancellor  of  the  Exchequer  were  here  to-day,  he  would  tell 
you  that,  if  he  can  in  any  way  meet  the  wishes  of  the  deputation,  such  action  on  his 
part  must  be  regarded,  not  as  a  reason  for  giving  something  more  to  some  future 
deputation  upon  some  other  subject,  but  rather  as  a  reason  for  giving  less.  But 
with  that  caution — which,  in  the  absence  of  my  right  honourable  friend,  I  feel 
bound  to  give  on  his  behalf — I  think  I  should  be  not  raising  undue  hopes  in  the 
minds  of  my  audience  if  I  say  that  I  believe  the  Chancellor  of  the  Exchequer 
will  find  it  in  his  power  to  give  substantial  aid  to  the  great  project  which  you  have 
on  hand.  I  do  not  of  course  say  that  that  aid  will  reach  the  limit  of  the  largest 
wishes  or  desires  that  have  been  expressed,  but  I  hope  and  I  believe  that  it  will 
be  sufficient  to  enable  us  to  send  out  this  expedition  in  a  manner  not  unworthy 
either  of  the  great  Societies  which  have  interested  themselves  in  this  project,  or  of 
those  liberal  members  of  the  public  who  have  subscribed  out  of  their  private  means 
in  its  support ;  but  also  that  it  will  not  be  unworthy  of  a  country  which  has 
done  more  than  any  other  country  in  the  past  to  further  expeditions  similar  in 
their  character  and  in  their  objects  to  the  one  which  you  desire  to  send  forth. 

Sir  Clements  Markham  having  informally  thanked  the  right 
honourable  gentleman  for  his  courtesy  in  receiving  them,  the  deputation 
withdrew. 

As  a  sequel  to  the  deputation,  the  following  letter  has  been  received 
from  the  Treasury : — 

Treasury  Chambers,  July  3,  1899. 

llT  Lobd,— 

I  am  directed  by  the  Lords  Commissioners  of  Her  Majesty's  Treasury  to 
inform  you  that  the  First  Lord  has  laid  before  the  Board  the  Memorial  signed  by 
your  Lordship  as  President  of  the  Royal  Society,  by  the  President  of  the  Royal 
Geographical  Society,  and  by  other  distinguished  representatives  of  various  branches 
of  Science,  by  which  Memorial  application  is  made  for  a  Government  grant  in  aid 
of  the  expedition  now  being  organized  by  the  Royal  Society  and  the  Royal  Geo- 
graphical Society  for  the  exploration  of  the  antarctic  regions.  This  application  has 
received  the  careful  consideration  of  Her  Majesty's  Government,  and  I  am  directed 
to  inform  you  that  they  are  prepared  to  ask  Parliament  for  grants  amounting,  in 
ill,  to  £45,000  towards  the  expenses  of  the  proposed  expedition,  provided  you  are 
ible  to  assure  them  that  not  less  than  an  equal  amount  will  be  forthcoming  from 
other  sources,  so  as  to  enable  the  scheme  to  be  efficiently  carried  out. 

In  making  this  announcement,  I  am  to  call  attention  to  the  latter  part  of  the 
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speo;h  of  the  First  Lord  to  the  deputation  which  waited  on  him  on  this  subject,  a» 
indicating  that  Her  Miijr-iv'n  I  tafM  ■inneiit  must  not  be  regarded,  in  making  thU 
promise,  as  inaugurating  a  new  era  of  mote  extensive  grants  than  formerly  from  the 
Exchequer  in  aid  of  scientific  enterprises.  Rather,  it  is  to  be  understood  that  the 
very  exceptional  importance  of  the  pressnt  scheme,  bo  strongly  represented  by 
the  deputation,  is  being  recognized  by  the  promise  of  a  special  grant. 

At  the  present  time,  it  is  only  necessary  to  add  that  the  applications  to  Parlia- 
ment for  instalments  of  the  grant  will  be  spread  over  four  years,  of  which  1900-1901 
will  be  the  first. 


I  am  to  ask  you.  to  be 
signatories  of  the  Memorial. 


L-ORU  LtBTEB,  , 

President  of  the  Royal  Society, 
Burlington  House. 


I  communicate  this  decision  to  the  other 


m,  My  Lord, 

(Signed)     Fhancis  Mowatt. 


NOTES  ON  THE  SURVEY  OF  COLONEL  J.  R.  L.  MACDONALD'S 
EXPEDITION.3 

The  survey  was  a  combination  of  carnpiiss  traverses  and  plane-table  work,  sup- 
ported by  nstrcnomicnl  observations.  The  traverses  wen'  made  bj  prismatic  com- 
]iass  and  pedometer,  and  were  plotted  to  scales  of  from  4  to  U  geographical  miles 
to  the  inch.  The  variations  of  the  compasses  mn  frequently  checked  by  astro- 
nomical observations.  Each  officer  bad  tested  his  pedometer  reading!  over  a 
known  distance,  and  the  difference  of  latitude  also  afforded  an  additional  chock. 
Altitudes  of  camps  were  taken  by  aneroid  barometer,  the  height  above  the  see.  of 
Muraia's  station,  as  given  by  the  Preliminary  Railway  Survey  of  1891-92,  being 
taken  as  a  datum  point.  Corrections  were  made  according  to  the  hour  of  obser- 
vation for  the  diurnal  wave,  the  curve  for  which  was  from  time  to  time  plotted. 
Heights  of  hills  were  obtained  by  triangulstion  with  theodolite,  allowance  being 
made  foe  curvature  of  earth  and  terrestrial  refraction. 

The  traverse  was  plotted  daily  on  to  a  plane-table  sheet  on  a  scale  of  4  or  8 
Ideographical  miles  to  an  inch,  and  the  plane-table  used  to  secure  additional  detail. 
The  plane-table  work  also  gave  a  check  on  the  traverse  work,  whenever,  as  generally 
happened,  intersections  could  be  obtained  from  previously  determined  hills.  In 
favourable  ground  this  almost  amounted  to  a  plane-table  triangulation.  Observa- 
tions for  latitude  were  obtained  by  observing  north  and  south  stars  with  theodolite. 

Time  was  obtained  by  observing  the  sun  or  stars  with  theodolite  or  sextant. 
Longitude  was  obtained  fur  the  most  part  by  azimuths  aud  difference  of  latitude. 
A  groat  deal  of  the  country  traversed,  with  its  prominent  peaks,  was  very  favour- 
able for  this  method  of  determining  longitude,  especiuily  as  our  routes  had  plenty 
of  northing.  Longitude  by  chronometer  was  also  uBed.  The  rating  of  the  chro- 
nometer was  checked  by  azimuth  and  difference  of  latitude,  as  well  as  by  obter- 
vatiDns  repeated  at  the  same  points  going  and  returning ;  as  certain  points  were 
repeatedly  visited,  good  opportunities  for  checking  llie  marching  rating  occurred. 
Some  very  long  bearings  were  obtaioed,  notably  two  of  about  100  miles  each. 

Absolute  longitudes  by  occupations  were  frequently  attempted,  but  were  not 
successful  owing  to  clouds. 

The  absolute  longi  tude  of  Titi  was  determined  by  lunar  distances.  One  observer 
look  the  distances  by  a '''inch  sextant  on  a  stand,  while  another  simultaneously 

*  For  paper,  see  p,  129  ;  map,  p.  240. 
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took  the  altitudes  with  a  theodolite.  The  mean  of  the  results  differs  by  two 
minutes  of  arc  from  the  longitude  determined  by  asimuth  and  difference  of  latitude. 
The  latter  longitude  is  used  in  the  map. 

J.  R.  L.  Iff  acdonald,  Lieut.-Colonel. 


THE  HONTHLT  RECORD. 

THE  SOCIETY. 

South  Australia  and  the  Antarctic  Expedition. — Lord  Tennyson,  the 
Governor  of  South  Australia,  has  at  the  request  of  the  Adelaide  Branch 
of  the  Royal  Geographical  Society  of  Australasia  communicated  to  Sir 
Clements  Markham,  and  to  the  Royal  Geographical  Society,  the  congratu- 
lations of  the  Adelaide  Society  on  the  success  attending  the  efforts  to  equip 
a  national  Antarctic  Expedition.  In  his  speech  at  the  annual  meeting  of 
the  Branch  in  Adelaide,  Lord  Tennyson,  who  presided,  gave  an  eloquent 
address  on  the  functions  of  geographical  societies  and  the  importance  of 
the  study  of  geography.  In  concluding,  he  moved  the  congratulatory 
resolution  in  these  words : — "  Before  I  resume  my  seat  I  would  respect- 
fully ask  you  to  grant  me  your  authority,  if  it  is  found  consistent  with 
yonr  business  to-day,  to  forward  the  hearty  congratulations  of  your 
Society  to  that  most  popular  of  all  societies,  the  Royal  Geographical 
Society  of  Great  Britain,  on  their  zeal  and  on  the  zeal  of  their  president, 
Sir  Clements  Markham,  on  behalf  of  the  proposed  Antarctic  Expedition, 
and  on  the  co-operation  with  them  of  our  Teutonic  cousins,  the  German 
people,  in   that   great   scientific   enterprise."     This  was   unanimously 

agreed  to. 

EUROPE. 

Vienna  the  Site  of  the  Earliest  Triangulation.—  Some  new  facts  respect- 
ing the  earliest  use  of  triangulation  in  surveys  were  brought  forward  by  Siegmund 
\Vellisch,  in  a  paper  read  in  April  last  before  the  Austrian  Society  of  Engineers  and 
Architects.  It  has  previously  been  supposed  that  the  discoverer  of  the  use  of 
triangulation  was  the  Dutchman  Willi brod  Snellius,  who  as  early  as  1615  carried 
out  his  famous  measurement  of  a  degree  by  the  aid  of  this  method.  Herr  Wellisch, 
^n  Austrian  engineer,  has  now  proved,  on  the  evidence  of  manuscript  notices  lately 
discovered,  and  by  means  of  careful  test  measurements,  that  so  far  back  as  1547, 
triangulation  was  already  employed  for  the  plan  of  the  city  of  Vienna  prepared  in 
*fchat  year,  of  which  the  original  engraving,  on  six  copper-plates,  is  still  preserved 
in  the  Vtenna  Museum.  The  author  of  the  plan  was  the  mechanic  and  engraver, 
•AugustiyHirschvogel  of  Niirnberg,  who  had  become  domiciled  in  V  ienna.  Wellisch 
lias  proved  beyond  a  doubt  that  Hirschvogel  not  only  worked  from  the  greater  to  the 
less  in  the  measurement  of  angles,  but  also  made  use  of  the  principle  of  back-sights 

determining  the  position  of  the  point  of  observation,  both  principles  forming  the 
of  triangulation.  The  accuracy  of  the  survey  is  very  high,  inasmuch  S3  the 
average  error  amounts  to  no  more  than  5*4  per  cent,  ttaellius  still  retains  the  honour 
of  being  the  first  to  formulate  the  method  of  triangulation  with  academical  preci- 
sion, while  to  the  Swabian  Wilhelm  Schickhart  belongs  the  merit  of  having  for  the 
*iret  time  carried  out  a  complete  territorial  survey  (that  of  WUrttemberg  of  1624-35) 
on  the  basis  of  an  independent  system  of  triangulation.  England,  too,  takes  a 
fehare  in  the  history  of  the  scieuce  in  the  person  of  John  Collins  and  Richard 
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Townley  (1671),  while  France  can  boast  of  her  Laurent  Pothenot  (1692).  The 
above-mentioned  survey  of  Vienna,  however,  took  place  no  less  than  sixty-eight 
years  before  Snellius  carried  on  his  operations,  so  that  in  point  of  time  Hirschvogel 
occupies  the  first  rank,  and  the  city  of  Vienna  must  henceforth  stand  out  as  the 
place  where  the  principle  of  triangulation  was  first  employed. 

Transformations  in  the  Bay  of  Xont-Saint-Michel.— It  is  well  known 

that  great  changes  in  the  north-western  coast-line  of  France  have  taken  place  since 
the  commencement  of  our  era,  due  in  part  to  slow  oscillations  in  the  level  of  the 
land.  A  practical  question  has  lately  arisen  in  this  connection,  owing  to  the  conflict 
between  the  utilitarian  aims  of  those  who  desire  to  reclaim  as  much  land  as 
possible  from  the  sea,  and  the  more  conservative  views  of  the  lovers  of  the  picturesque. 
The  locality  in  question  is  the  neighbourhood  of  the  Mont-Saint-Michel,  which  is 
likely  to  lose  its  romantic  charm  if  the  utilitarian  schemes  alluded  to  are  carried 
out.  A  succinct  review  of  the  whole  question,  including  a  sketch  of  the  ohanges 
which  have  taken  place  within  historic  times,  appears  in  the  fourteenth  number 
of  the  Tour  du  Monde  for  the  current  year.  There  seems  little  doubt  that  in  the 
time  of  the  Romans,  Alderney,  Jersey,  and  the  Chausey  islets  were  all  united  to 
the  mainland  of  Co  ten  tin,  while  Guernsey  and  Sark  formed  but  one  island.  The 
Bay  of  Mont-Saint-Michel,  as  far  as  the  Chausey  isles,  was  occupied  by  the  forest 
of  Scissy,  traversed  by  a  Roman  road.  The  gradual  lowering  of  the  level  of  the 
land  had  already  somewhat  diminished  its  area  when,  in  709,  after  an  earthquake, 
the  sea  covered  all  the  low-lying  parts  of  the  coast,  leaving  only  the  rocks  of 
Tombelaine  and  Mont-Saint-Michel  still  above  the  surface.  The  unusually  strong 
tidal  action  in  the  bay  has  since  brought  in  immense  quantities  of  sand  and 
detritus,  and  new  land  has  gradually  been  formed.  Reclamation  had,  however, 
been  possible  only  on  a  small  scale,  until  in  1856  a  strong  company  obtained 
a  concession,  and,  by  the  building  of  dykes,  caused  the  sea  to  retreat  at  the  rate  of 
a  kilometre  in  ten  years.  Already  much  damage  has  been  done  to  the  ramparts 
of  Mont-Saint-Michel  by  the  concentration  of  the  tide  into  a  narrower  compass, 
and  it  is  suggested  that  the  principal  dyke  should  be  pierced  for  a  distance  of 
200  yards,  connection  being  supplied  by  a  drawbridge.  On  the  other  hand,  schemes 
are  on  foot  for  turning  the  whole  bay  into  dry  land,  in  which  case  the  mount 
would  be  merely  a  rock  rising  above  the  coast-line.  The  most  feasible  scheme  is 
for  the  construction  of  dykes  from  the  Bee  d'Andaine  to  the  Tombelaine  rock,  and 
from  the  latter  to  Mont-Saint-Michel;  but  it  remains  to  be  seen  whether  the 
champions  of  the  artistic  or  of  the  useful  carry  the  day. 

ASIA, 

Flora  and  Fauna  of  the  Altai. — Last  year  Mr.  H.  J.  Elwes  made  a  journey 
into  the  Altai  for  the  purpose  of  studying  the  fauna  and  flora  of  the  range,  and  a 
sketch  of  the  chief  results  has  appeared  in  the  Journal  of  the  Linnean  Society 
(Zoology,  April,  1899).  Although  the  route  followed  led  over  no  new  ground,  some 
interesting  facts  are  mentioned  respecting  the  physical  features  of  the  country,  and 
the  distribution  of  plants  and  animals  therein.  Mr.  Elwes  proceeded  via  Barnaul 
and  Biisk  to  the  headwaters  of  the  Ob,  his  furthest  point  being  near  the  source  of 
the  Chuja  river,  a  tributary  of  the  Katuna.  It  had  been  part  of  his  programme  to 
explore  the  little-known  upper  Yenesei,  but  guides  were  not  to  be  found  either  for 
this  region  or  for  the  journey  across  Northern  Mongolia  to  Lake  Eosso-gol.  The 
Chuja  rises  in  a  wide  open  valley  about  0000  feet  above  the  sea,  in  which  is  a 
frontier  market  named  Kuch  Agacb.  From  the  bare  and  treeless  mountains  whence 
the  Ob  headwaters  rise,  the  sources  of  the  Irtish  are  said  to  have  been  seen,  as  well 
as  those  of  the  Kotdo  river  and  of  the  Kemchik,  though  according  to  our  maps  they 
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would  lie  on  the  farther  side  of  the  Southern  Altai,  itself  visible  80  or  90  miles  to 
the  southward.    Mr.  Elwes  places  the  eastern  limit  of  the  Altai  at  the  boundary 
of  the  Government  district  of  that  name,  but  in  so  doing  apparently  leaves  out  of 
consideration  the  Southern  Altai  in  Chinese  territory.    He  is  inclined  to  place  the 
division  between  the  eastern  and  western  portions  of  the  Holarctio  Region  further 
west  than  the  Yenesei,  as  he  found  many  species  of  butterflies  and  some  birds 
previously  only  known  from  Dauria  and  Amurland.     He  paid  special  attention  to 
the  wild  sheep  (Ovi$  ammon)  and  to  the  great  stag  of  the  Altai,  as  to  exact  rela- 
tionship of  which  opinions  differ.    The  number  of  species  of  butterflies  was  sur- 
prisingly large,  and  the  Alpine  flora  particularly  brilliant    Both  the  fauna  and 
flora  are  influenced  by  the  great  extremes  of  heat  and  cold  in  the  Altai,  and  by  the 
heavy  snowstorms  which  occur  throughout  the  summer.    A  marked  change  was 
noted  on  crossing  the  watershed  between  the  Ghuja  and  Bashkaus  valleys,  the 
vegetation  becoming  more  European  in  character,  while  dense  forests  of  pines  and 
spruce  took  the  place  of  the  thin  larch  woods  of  the  drier  region.    Mr.  Elwes  gives 
mn  incomplete  list  of  the  English  travellers  wh  >  preceded  him  in  the  Altai,  omitting 
the  names  both  of  Atkinson  •  and  Mr.  Ney  Elias.     He  is  also  incorrect  in  stating 
that  Gram  Grijimailo  is  the  only  European  who  has  seen  the  will  horse  of  Prje- 
valsky  in  its  native  haunts. 

M.  Rijnhart's  Journey  in  Eastern  Tibet. — It  may  be  remembered  that 

when  Captain  Wellby  and  Lieut.  Malcolm  reached  the  borders  of  Kuku  Nor,  after 
their  adventurous  journey  across  Northern  Tibet,  they  were  hospitably  received  by 
a  Dutch  missionary  named  Hijnhart,  then  settled  at  Tankar,  not  far  from  the 
Kumbum  monastery.  He  was  then  meditating  a  journey  towards  Lhasa,  which 
he  h%8  since  carried  out,  accompanied  by  his  wife  and  infant  son.  The  journey,  of 
which  a  short  account  is  given  by  M.  Grenard  in  the  Comptes  Rendu*  of  the  Paris 
Geographical  Society  (1899,  p.  124),  was  beset  with  hardships  and  dangers,  and 
terminated  disastrously,  Madame  Rijnhart  having  arrived  alone  at  Ta-tsien-lu 
without  certain  knowledge  of  the  fate  of  her  husband,  while  their  child  had 
succumbed  to  the  severe  experiences  undergone.  The  route  followed  cannot  be 
laid  down  with  certainty,  but  M.  Grenard 's  knowledge  of  much  of  the  country 
traversed  enables  him  to  throw  considerable  light  on  it.  The  party,  after  reaching 
Baron g,  in  Tsaidam,  took  one  or  other  of  the  routes  to  Lhasa,  probably  that  followed 
by  Prjevalsky  and  A — K,  as  it  crossid  the  Chumar,  one  of  the  headstreams  of  the 
Yang-tse,  and  the  well-known  Tang-la  pass.  M.  Hijnhart  hoped,  owing  to  the 
smallness  of  his  party,  to  pass  across  the  Lhasa  territory  unobserved,  but  the  hope 
proved  fallacious.  After  advancing  southwards  beyond  the  Ta-tsang  pass  (ap- 
parently the  Tajang  of  A — K),  he  was  forced  to  turn  north-east  by  the  northern 
route  to  Ta-tsien-lu — that  followed  in  1894  by  MM.  De  Bhins  and  Grenard,  the 
only  Europeans  who  had  previously  travelled  by  it.  After  crossing  three  important 
streams,  the  Ta-chu  (Dza-chu,  or  upper  Mekong)  was  reached,  and  the  party  was 
attacked  by  Tibetans  while  attempting  to  find  a  practicable  route  across  the  stream. 
M.  Bijnhart's  men  all  fled,  leaving  him  alone  with  his  wife  and  one  sorry  horse. 
The  river  was  crossed,  but,  seeing  some  tents  on  the  opposite  bank,  M.  Rijnhart 
re-crossed  to  endeavour  to  obtain  assistance.  Since  then  he  was  not  seen  again  by 
his  wife,  who,  after  waiting  several  days  snd  losing  all  hope,  made  her  way,  amid 
incredible  difficulties,  to  Chinese  territory.  It  is  thus  uncertain  whether  M.  Rijn- 
hart was  murdered  or  merely  taken  prisoner  by  the  Tibetans. 


*  That  Atkinson's  account  was  in  the  main  trustworthy  was  the  opinion  of  Mr. 
EHas,  while  his  descriptions  agree  well  with  those  of  Mr.  Elwes  in  the  case  of  localities 
Tisited  by  both. 
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X.  Bonin'B  Journey  in  China. — M.  Bonia  has  during  the  last  two  year* 
been  engaged  on  a  new  journey  of  exploration  in  the  Chinese  empire,  accounts  of 
which  have  from  time  to  time  appeared  in  the  CompUs  Bendu$  of  the  Paris  Geo- 
graphical Society.  From  the  first  number  for  the  present  year  we  learn  that  from 
the  upper  Yang-tse  above  Swi-fu  he  has  followed  a  hitherto  undescribed  route 
across  the  mountainous  country  of  the  Leang-Shan,  inhabited  by  the  Lolos,  or 
Mantse,  as  he  prefers  to  call  them.  He  has  collected  information  respecting  this 
people  which  he  hopes  will  fill  up  some  blanks  in  our  knowledge  respecting  them. 
The  attack  on  his  party  by  the  Chinese  necessitated  a  modification  of  his  plans  for 
entering  Tibet  (wbich  he  had  hoped  to  do  by  way  of  Tali),  as  it  became  requisite 
for  him  to  proceed  to  Ta-tsien-ln  to  communicate  with  the  French  Consul.  En 
route  for  that  place  from  Kien-chang  (the  Caindu  of  Polo),  he  hoped  to  travel  still 
over  new  ground.  A  subsequent  letter  announces  his  return  to  Shanghai  previous 
to  carrying  out  the  last  part  of  his  programme.  In  addition  to  the  work  done  by 
M.  Bonin  himself,  a  survey  of  the  Yang-tse  above  Swifu  is  said  to  have  been 
carried  out  by  Captain  de  Yaulserre,  the  second  in  command.  A  sketch-map  of 
M.  Bonin's  route  accompanies  the  first  letter. 

A  Journey  in  Shantung. — An  interesting  journey  in  the  Chine* e  province  of 
Shantung,  made  last  year  by  Herr  Gaedertz,  a  German  engineer,  on  behalf  of  a 
Hamburg  syndicate  interested  in  mining  and  railway  construction,  is  described  in 
Noe.  3-5  of  Petermanns  Mitteilungen  for  the  current  year.    A  preliminary  trip  was 
made  to  the  walled  city  of  Wei-hsien,  one  of  the  most  important  places  on  the 
route  to  Tsinan-fu,  both  from  Kiau-chau  and  from  Chifu.    Skirting  the  eastern 
shores  of  Kiau-chau  bay,  Herr  Gaedertz  struck  north-west  from  its  northern  point, 
and,  after  crossing  the  Ta-ku-ho,  reached  the  Yuen-liang-ho— the  canal  which  unites 
the  former  stream  with  the  Kiau-ho,  and  thus  the  waters  of  Kiau-chau  bay  with 
those  of  the  gulf  of  Pechili.    In  its  present  state  the  canal  serves  only  as  a  drainage 
channel  during  the  rains  for  the  great  plain  through  which  it  passes,  and  which  is 
in  great  part  inundated  at  that  season.    This  would  seem  to  be  the  origin  of  the 
Lake  Pi-mu-ho,  which  has  figured  on  former  maps,  but  of  which  the  traveller  could 
hear  nothing.    The  canal  was  always,  in  Herr  Gaedertz's  opinion,  a  one-level  canal 
without  locks.    The  plain,  which  extends  to  the  Wei-ho,  is  mainly  occupied  ry 
cornfields,  the  villages  being  embowered   in  fruit-trees.    The  soil  appears  to   be 
chit  fly  loess,  in  which  the  track  has  worn  deep  gullies.     The  people  were  generally 
well-mannered,  but  inquisitive ;  apart  from  the  missionaries,  whom,  as  they  wear 
the  native  dress,  they  do  not  regard  as  foreigners,  they  have  rarely  seen  a  European. 
After  returning  to  the  German  port  of  Tsin-tau,  Herr  Gaedertz  again  reached  Wei- 
ll sien,  this  time  by  a  more  southerly  route,  crossing  Kiau-chau  bay  and  passing 
through  the  city  of  the  same  name.    At  Ma-tau,  the  new  customs  station  north 
of  the  bay,  an  active  trade  in  the  country  products  was  observed.     After  passing 
Ngan-kiu,  a  populous  and  busy  town  south  of  Wei-hsien,  a  steep  ascent  had  to  be 
made,  and  here  the  wheelbarrow-men  took  advantage  of  a  strong  southerly  breeze 
as  a  means  of  propulsion  by  sails.     On  the  plateau  above  both  sandstone  and  lime- 
stone were  met  with.     Beyond  Wei-hsien  the  way  led  along  the  northern  foot  of 
a  series  of  limestone  escarpments,  the  cultivated  plain  extending  northwards  as 
far  as  the  eye  could  reach.    Tsing-chau-fu,  famous  as  the  seat  of  the  Ming  dynasty, 
and  for  its  production  of  silk,  was  left  to  the  south.     It  lies  in  a  wide  valley  by 
which  the  mountains  are  broken.     An   ascent  was  made  to  the  temple-crowned 
summit  of  the  Yo-shan,  from  which  a  sea  of  mountains  was  visible  to  the  south. 
Beyond  Chau-lsun,  a  town  of  50,000  inhabitants  and  the  emporium  of  the  silk 
trade  of  Shantung,  it  was  iesolved  to  follow  the  track  to  the  south  of  the  Chang- 
pei-bhan.  tLe  eastern  summit  of  which  had  been  ascended  from  the  town.     The 
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track  is  at  present  impassable  for  carts,  but  the  route  is  regarded  as  practicable  for 
the  proposed  railway.  After  leaving  the  ChaDg-pei-shan  the  route  again  traveled 
a  plain,  with  limestone  mountains  to  the  south,  until  Tsinan-fu,  the  capital  of 
Shantung,  was  reached.  The  city  lies  only  2  miles  south  of  the  Hwang-ho,  on 
which  its  port,  Lo-kau,  is  situated.  Herr  Gaedertz  gives  useful  information  as  to 
the  trade  of  the  city,  which  is  carried  on  to  a  great  extent  by  the  Hsiau-hsing-ho 
canal,  to  which  it  comes  via  Chi-fu  and  Yang-kia-kau,  a  port  of  transhipment  on 
the  gulf  of  Pechili.  Petroleum,  paper,  sugar,  and  English  linen  are  the  principal 
imports,  but  the  amount  of  trade  is  less  than  that  at  Chau-tsun.  Crossing  the 
Hwang-ho,  as  to  which  stream  and  its  dykes  he  gives  interesting  particulars,  Herr 
Gaedertz  proceeded  north-west  over  a  well-peopled  plain  to  Te-chau,  crossing  en 
route  several  channels  which  carry  off  the  surplus  water  of  the  Grand  Canal.  The 
return  journey  was  made  by  a  more  northerly  route,  which,  before  reaching  Chou- 
tsun,  passed  along  the  northern  edge  of  the  Cbang-pei-shan.  Beyond  this  an 
excursion  was  made  southwards  up  the  valley  of  the  Hsiau-fu-ho  to  Po-shan, 
which  lies  in  the  centre  of  the  coal  district,  and  is  the  chief  industrial  town  of  the 
province.  It  has  pottery,  glasp,  and  iron  works.  The  rest  of  the  route  did  not 
differ  materially  from  those  followed  in  the  previous  journeys. 

Observations  on  Mount  Kinabaln. — Mr.  H.  T.  Burls,  writing  from  Gaya 

island,  North  Borneo,  on  April  25,  sends  us  a  short  account  of  his  recent  ascent  of 
Mount  Kinabalu,  which  he  undertook  for  the  purpose  of  geological  observations. 
The  altitude  of  this  mountain  was  measured  by  Captain  Belcher  from  the  sea  as 
13,698  feet,  and  Dr.  Haviland  had  in  1892  explored  it  to  the  summit  for  the  purpose 
of  making  botanical  collections.*  Mr.  Burls,  whose  description  of  the  mountain  agrees 
with  that  of  his  predecessoi s,  succeeded  in  reaching  a  point  where  the  boiling-point 
thermometer  read  191°a9  at  an  air-temperature  of  49°,  giving  an  altitude  of 
11,643  feet.  The  distance  to  the  summit  he  estimated  at  only  400  feet,  which 
would  give  the  total  height  of  the  mountain  as  12,043  feet.  The  upper  1200  feet 
was  a  surface  of  bare  rock  so  steep  that  it  was  impossible  to  walk  on  it  with  boots, 
and,  being  unprovided  with  any  substitutes,  Mr.  Burls  was  obliged  to  give  in  after 
covering  two-thirds  of  the  distance ;  but  his  Chinese  servant  and  four  Dusan  carriers 
completed  tbe  ascent,  and  brought  back  a  number  of  small  pellucid  quartz  crystals 
found  in  crevices  of  the  reck  on  the  summit.  He  believes  that  large  specimens 
of  such  crystals  may  have  given  rise  to  the  legend  that  a  great  diamond  was  to  be 
found  at  the  top  of  the  mountain,  guarded  by  a  huge  dragon,  which  devoured  eo 
many  adventurous  Chinamen  who  went  in  search  of  the  diamond  that  the  mountain 
came  to  be  called  Kina  Balu,  which  means  "  Chinese  Widow."  Bad  weather  was 
experienced  all  the  time  of  the  ascent.  While  on  the  mountain  Mr.  Burls  never 
saw  the  sun  after  11  a.m.,  when  the  summit  became  densely  enveloped  in  mist,  and 
before  that  hour  the  mist  lay  low  over  the  surrounding  country,  a  fully  illuminated 
view  of  which  could  not  be  obtained.  Rain  fell  every  afternoon,  and  the  damp 
threatened  to  spoil  the  photographs  which  were  taken.  The  natives  at  Kiau  said  that 
it  rains  every  afternoon  throughout  the  year,  but  the  season  was  a  particularly  wet 
one  and  the  rain  very  heavy  ;  on  one  occasion  2*06  inches  of  rain  were  collected  in  two 
and  a  half  hours.  The  lowest  temperature  recorded  was  44°  on  the  night  of  April  13, 
at  an  elevation  of  10,300  feet.  Mr.  Burls  says  that  the  central  core  of  the  mountain  T 
which  is  of  syenite,  Eeems  from  a  distance  to  be  table-topped.  His  object  was  to  see 
whether  the  sides  were  covered  with  sedimentary  rocks,  or  whether  there  was  any 
extensive  area  of  metamorphic  rock  surrounding  the  mountain.     He  did  not  find 

*  See  Dr.  O.  Stapf, "  On  the  Flora  of  Mouut  Kinabalu,"  Tran*.  Linnean  Soc,  Botany y 
vol.  iv.  pt.  2,  1894. 
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any  metamorphic  rock ;  at  8800  feet  there  was  a  direct  transition  from  limestone 
to  syenite,  the  cbange  being  clearly  marked  by  the  form  of  the  ground.  The 
central  peak  is  very  ancient,  and  probably  stood  up  as  an  island  in  the  Devonian  or 
Carboniferous  sea  in  which  the  limestone  was  laid  down.  The  limestone  appears  to 
be  underlain  by  a  shale,  followed  by  a  sandstone  at  7175  feet ;  and  Mr.  Burls  is  of 
opinion  that  the  original  formation  may  have  b.'en  that  of  a  fringing  reef. 

A7BI0A. 

The  Egyptian  Sudan. — An  instructive  report  on  the  Sudan,  by  Sir  William 
Garstin,  Under-Secretary  for  Public  Works  in  E^ypt,  hns  lately  been  issued  as  a 
Parliamentary  Paper.    The  first  part  is  descriptive,  and  gives  a  detailed  account  of 
the  hydrography,  native  tribes,  resources,  etc.,  of  the  region  of  the  upper  Nile, 
based  on  the  latest  information  obtained  early  in  the  present  year.    The  information 
with  regard  to  the  present  state  of  the  channel  of  the  upper  Nile  and  those  of  its 
tributaries,  is  especially  useful.    In  March  the  Sobat  had  a  depth  of  20  feet,  but 
its  current  was  feeble,  its  waters  being  held  back  by  those  of  the  Nile.    In  flood- time 
the  Sobat  drives  the  Nile  water  on  to  the  western  bank,  and  its  milky-white  water 
(to  which  the  eventual  colour  of  the  White  Nile  is  largely  due)  is  for  a  long  distance 
separated  from  the  greenish-black  water  of  the  Nile  by  a  sharp  line.    It  is  not 
navigable  in  the  dry  season,  but  its  discharge  must  at  times  be  very  considerable. 
The  fort  on  its  south  bank  is  occupied  by  eighty  men,  whose  health,  despite  the 
surrounding  swamps,  continues  to  be  good.    The  Bahr-el-Zaraf  is  from  40  to  50 
yard 8  in  width  at  the  junction,  and  is  apparently  discharging  more  water  than  the 
Bahr-el-Jebel,  or  true  Nile,  probably  because  the  latter  is  now  blocked  by  the  sudd. 
This  begins  within  a  few  hundred  yards  of  its  debouchure  into  Lake  No,  and  the 
closure  of  the  water-3urface  is  complete,  the  mass  being  perhaps  4  feet  thick.     At 
low  water  the  Bahr-el-Ghazal  has  a  depth  of  8  feet,  but  in  March  its  current  was 
hardly  perceptible.     The  writer  lays  stress  on  the  great  fertility  of  the  land  along 
the  Blue  iNile,  which  he  thinks  eminently  adapted  for  wheat-cultivation.     Wad 
Medani,  on  its  west  bank,  147  miles  from  Khartum,  is  the  largest  and  most  impor- 
tant town  upon  the  Blue  Nile,  and  seems  to  have  almost  taken  the  place  which 
Sennar  once  held.    Built  on  a  high  ridge  of  sand  and  gravel,  it  is  regarded  as  the 
healthiest  in  the  Gezireh.    In  the  second  part  of  the  report,  which  deals  with 
possible  developments  and  the  future  of  the  Sudan,  much  attention  is  paid  to  the 
*  swamps  of  the  upper  Nile,  and  the  possibility  of  improving  the  water-supply  in 
Egypt  by  confining  the  river  to  one  channel  is  discussed.    Sir  William  Garstin  lays 
stress  on  the  loss  of  water  by  evaporation  in  the  marshes,  and  thinks  that  the 
measures  suggested  might  increase  the  supply  during  the  summer  months  without 
risk  of  raising  the  flood-level  of  the  river.    On  the  Blue  Nile  irrigation  is  needed 
for  the  winter  cultivation  of  wheat,  and  at  this  season  Egypt  could  well  spare  the 
needed  water-supply.    A  barrage  might  be  constructed  somewhere  between  Rosaires 
and  Sennar.     Progress  in  the  Sudan  must  necessarily  be  slow,  and  an  insufficient 
population  must  for  years  be  the  chief  obstacle  to  prosperity.   It  is  to  be  feared  that 
the  climate  will  levy  a  heavy  toll  in  the  shape  of  valuable  lives,  but  the  results  to 
be  hoped  for  should  well  repay  the  sacrifice. 

The  Nemensha  Country,  Algeria— An  instructive  sketch  of  the  physical 

and  human  geography  of  the  Nemensha  country,  in  the  province  of  Constantino,  is 
given  by  M.  J.  Blazac  in  Annates  de  Geographic  (March  15,  1899).  The  district 
in  question,  which  lies  to  the  east  of  the  Aures  mountains,  is  really,  M.  Blazac 
sa>s,  quite  distinct  from  the  latter,  which  are  formed  by  a  series  of  anticlinal 
chains  and  synclinal  depressions  running  from  south-west  to  north-cast,  and  due  to 
a  thrust  from  north-west  to  south-east,  whereas  in  the  north  of  the  Nemensha 
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country  a  thrust  in  the  perpendicular  direction  has  also  made  itself  felt,  resulting 
in  three  anticlinal  domes.  Similar  structures  abound  in  Tunisia  and  in  part  of  the 
province  of  Coostatitine,  but  those  now  under  consideration  form  the  southernmost 
outposts  of  the  series.  Owing  to  the  effect-  of  SeosAttAeH,  toaj  have  lost  all  their 
upper  strata  (Lower  Eocene  and  Upper  Cretaceous),  and  now  form  elliptical  plains, 
sharply  defined  at  the  margin  by  continuous  lines  of  heights,  whilst  older  deposits 
(probably  Trias)  rise  in  isolated  ridges  from  their  centres.  They  are  separated 
from  each  other  by  narrow  synclinal  depresdona,  which  retain  the  newer  strata, 
whilst  a  wider  valley  of  the  same  character  separates  the  westernmost  plain  from 
the  Aures  system.  South  of  the  domes  lies  the  Ncmensha  plateau,  on  which  the 
Eocene  limestones  become  nearly  horizontal,  until  they  suddenly  plunge  beneath 
the  sands  of  the  Sahara,  The  drainage  of  the  district  is  southwards  towards  the 
Sbottt  of  Melrir  and  Rarsa.  The  collected  waters  of  the  three  plains  are  in  each 
case  discharged  through  narrow  gaps  in  the  bounding  heights,  and  the  streams 
then  as  a  rule  traverse  the  plateau  by  deep  gorges.  The  economic  value  of  the 
district  is  very  slight.  It  is  entirely  devoid  of  wood,  the  greater  part  of  the  surface 
being  covered  with  nlj\t.  The  strata  which  once  formed  the  cores  of  the  domes 
and  now  appear  above  the  surface  of  the  plains  abound  in  gypsum  and  various 
"alts,  and  the  streams  which  rise  in  them  render  much  of  the  soil  unsuitable  for 
cultivation,  though  producing  some  pasturage.  The  population  is  generally 
grouped  round  the  margin  of  the  plains,  where  moat  of  tho  springs  emerge  from 
the  line  of  contact  of  the  Cretaceous  and  Eocene  formations.  On  the  plateau  the 
inhabitants  become  more  and  more  scanty  towards  the  south.  The  whole  country 
was,  however,  occupied  by  the  Romans,  and  the  Nemenshas  are  probably  Berbers, 
with  some  Roman  blood  in  their  veins.  Ruins  of  old  forts,  probably  intended  as 
posts  of  Burvtillance  against  the  predatory  Otiftali  of  the  deaert,  are  still  seen  in 
the  canons  of  the  Wed  Hallail. 

Dr.  Fischer  I  Journey  in  MarOCCO.— Wo  learn  from  Peteriimnni  MHteilungen 
(1899,  p.  161)  that  Dr.  Fischer,  whoso  journey  in  Marocco  was  referred  to  in  the 
June  number  of  the  Journal  (vol.  xiii.  p.  660),  has  returned  to  Germany  with  a 
rich  harvest  of  results  regarding  the  physical  geography,  topography,  and  climato- 
logy of  the  country.  During  his  stay  at  Marakesh,  where  ho  was  joined  by  Count 
i'feil  and  Hauptmann  Wimmer,  be  had  been  able  to  collect  material  for  a  large-scale 
map  of  the  neighbouring  country,  which  has  been  somewhat  neglected  by  previous 
traveller*.  lie  also  gained  an  insight  into  the  history  of  tho  area  of  depression  on 
the  inner  Bide  of  the  Atla?,  and  its  filling  up  by  vast  diluvial  deposits.  Having 
obtained  the  Sultan's  letter  of  recommendation,  tho  travellers  went  east  to  Petnuat, 
and  thence  west- north -«  est  to  the  Um-er-Kebia.  Following  where  possible  the 
little-known  course  of  that  stream,  they  reached  Casabianca  after  an  arduous  march 
of  thirteen  days,  during  which  intense  heat  was  experienced.  On  the  middle  course 
of  the  river,  where  it  flows  through  a  vast  steppe,  a  sun  temperature  of  150°  Fahr. 
was  registered  in  April.  From  Casablanca  tho  coast  was  followed  to  Rabat,  whence 
Dr.  Fiacher  and  Hauptmann  Wimner  proceeded  ever  the  Gharb  plain  to  Mekinez, 
and  thence  to  Fez.  One  of  the  most  important  discoveries  was  that  of  a  zone  of 
black  earth,  of  astonishing  fertility,  which  stretches  parallel  to  the  coast  from  the 
Tensift  to  the  Sebu.  Samples  of  this  earth  have  been  brought  home  by  Dr.  Fischer 
to  experiment  upoD.  The  luxuriance  of  the  corn  grown  in  the  black-earth  tract  is 
due  to  the  excessive  deposit  of  dew,  caused  by  the  belt  of  cold  water  rising  from  the 
ocean  depths. 

The  Uganda  Railway. — The  recently  issued  report  by  Sir  G.  Moleswortb, 
who  was  last  year  commissioned   by  the  Uganda  Railway  Committee  to  carry  out 
a  thorough  examination  of  the  position  and  prospects  of  the  undertaking,  supplies 
No.  II.— AtrorjsT,  1699.]  P 
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welcome  information  on  a  variety  of  points  connected  with  it.  Particularly  useful 
are  the  maps  showing  the  exact  route  hitherto  followed  by  the  railway;  for, 
although  in  the  main  the  line  suggested  by  Colonel  Macdonald  as  the  result  of  his 
reconnaissance  has  been  adopted,  numerous  deviations  hare  been  shown  to  be 
necessary  by  the  more  detailed  examination  of  the  country  which  has  since  been 
carried  out  This,  as  Sir  G.  Molesworth  points  out,  was  only  to  be  expected  con- 
sidering the  conditions  under  which  the  reconnaissance  was  executed,  and  he  pays 
a  high  tribute  to  the  care  and  ability  with  which  this  work  was  performed.  The 
principal  deviations  are  as  follows :  In  surmounting  the  Rabai  hills  the  railway 
runs  along  the  water-shed,  thus  avoiding  the  cross-drainage  and  ravines.  Near  the 
Voi  river  the  adopted  route  differs  from  both  alternatives  suggested  by  Macdonald, 
while  the  detailed  examination  of  the  Eikuyu  escarpment  has  resulted  in  the  dis- 
covery of  a  much  easier  descent  than  that  first  adopted,  the  line  now  staked  out 
being  described  as  a  masterpiece  of  engineering  skill.  As  is  already  known,  an 
important  modification  has  been  introduced  as  regards  the  final  section  of  the  route 
by  taking  it  across  the  Mau  escarpment  to  Ugowe  bay,  but  this  section  has  not  yet 
advanced  beyond  the  reconnaissance  stage.  Sir  G.  Molesworth  lays  stress  on 
the  exceptional  difficulties  which  have  been  encountered  in  the  construction  of  the 
line,  the  country  traversed  being  in  great  measure  desert,  sparsely  populated, 
waterless  and  without  resources,  while  a  large  portion  of  it  is  fatal  to  all  transport 
animals.  The  great  elevation  to  be  attained,  the  sudden  ascents  and  descents,  the 
severity  of  the  gradients  and  sharpness  of  the  curves  necessary  to  avoid  expensive 
construction,  involve  difficulties  equal  to  those  of  a  mountain  railway.  In  many 
places  temporary  diversions  have  been  necessary  in  order  to  maintain  progress ;  at 
the  Eikuyu  escarpment,  e.g.,  a  rope  incline  will  be  employed  for  the  lowering  of  the 
permanent- way  materials.  Other  points  touched  upon  are  the  difficult  questions 
of  water-supply,  transport,  employment  of  local  labour,  etc.  The  great  importance 
of  the  railway  as  a  civilizing  agent  is  insisted  upon,  as  well  as  the  desirability,  in 
the  interests  of  the  country,  of  its  remaining  under  Government  control.  In  view 
of  the  unsuitability  of  the  present  port  of  Mombasa,  it  is  suggested  that  Kilindini, 
the  railway  terminus,  should  replace  the  former  as  the  main  distributing  centre, 
the  interests  of  Mombasa  as  regards  dhow  traffic  being,  however,  safeguarded  by  the 
construction  of  a  branch  line  on  the  same  gauge  as  the  main  railway.  A  survey  of 
Lake  Victoria  is  also  needed,  and  the  question  of  water-communication  on  the  lake 
requires  prompt  attention. 

French  Explorations  on  the  Ivory  Coast. — French  explorers  have  during 

the  last  few  years  shown  considerable  activity  in  the  interior  of  the  Ivory  Coast, 
with  the  double  object  of  elucidating  the  geography  of  the  Franco-Liberian  frontier, 
and  of  discovering  the  best  means  of  communication  between  the  coast  and  the 
southern  parts  of  the  French  Sudan.  In  1896  an  expedition  was  organized  under 
Lieut.  Blondiaux  to  reach  the  region  in  question  from  the  north,  and  in  February, 
1897,  the  extreme  outpost  from  this  direction  was  reached.  A  sketch  of  the  expe- 
dition appears  in  the  first  number  of  the  Comptes  Bendus  of  the  Paris  Geographical 
Society  for  the  current  year.  Lieut.  Blondiaux  and  his  associates  made  extensive 
journeys  in  the  basins  of  the  Ivory  Coast  streams,  on  the  hydrography  of  which 
much  new  light  was  thrown.  The  most  important  discovery  was  that  the  Feredn- 
guba  and  other  streams,  which  have  been  supposed  to  unite  to  form  the  upper 
Eavalli,  really  belong  to  the  basin  of  the  Sassandra,  more  to  the  east,  which  is  there- 
fore a  stream  of  some  importance.  The  Kavalli  has  its  sources  further  west  than  has 
been  supposed,  being  formed  by  the  junction  of  the  Diwu,  which  rises  in  the 
Nienimeba  mountains,  and  describes  the  arc  of  a  circle  before  flowing  south,  and  the 
Nuon.    The  expedition  surveyed  the  water-parting  between  the  basins  of  the  8t, 
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Paul  and  Sassandra,  whicli  in  part  forms  the  Liberian  frontier,  and  also  explored 
the  headwaters  of  ihe  Bagoe,  which  rises  in  the  Noolu  mountains,  whence  it  emerges 
by  a  narrow  gorge.  The  French  authorities,  as  we  learn  from  a  recent  number  of 
the  Bulletin  de  VAfri/jne  Fmnjaise,  have  lately  decided  to  follow  op  M.  Blondiaux's 
explorations  by  despatching  an  expedition  under  Lieuts.  Woelfel  and  Mangin. 
From  the  south  the  explication  of  the  Kavalli  has  been  prosecuted  by  MM.  Hostaios 
and  d'OUone,  while  further  east  an  expedition  under  Oaptain  Houdaille  has  executed 
surveys  for  a  railway  intended  to  tap  the  commerce  of  the  bend  of  the  Niger,  as  well 
as  of  the  upper  Komoe  and  Bandama  basins  (C.R.,  Paris  G.S.,  1809,  p.  166).  The 
line  will  start  from  Grand  BASsam  and  run  north-west  to  Mope,  in  the  Attie  country, 
west  of  the  Komoe.  Thence  Captain  Houdaille  recommends  the  construction  of 
two  branches,  which  may  eventually  reach  Kong  from  the  east  and  west  respec- 
tively ;  but  at  present  it  is  unnecessary,  he  thinks,  to  carry  the  line  as  far  as  that 
town.  The  forests  through  which  the  line  would  pass  are  said  to  be  rich  in 
timber. 

Lakes  in  the  Kasai  Basin. — A  characteristic  feature  of  the  river-system  of 
the  Kasai  and  Lulua  near  the  junction  of  the  two  streams,  seems  to  be  the 
formation  of  lacustrine  expansions  of  many  of  the  river-beds.  A  series  of  such  lakes, 
which  are  as  a  rule  of  comparatively  small  dimensions,  has  been  brought  to  light  by 
Mr.  Verner,  an  American  Presbyterian  missionary  of  the  Lllebo  mission,  who  has 
communicated  seme  factB  respecting  them  to  the  Ildgi'jtie  Colimialt  (1898,  p.  271, 
and  1899,  p.  54).  Two  of  the  lakes  iccur  near  the  mouths  of  the  Lumi  and  Ikenye, 
which  flow  from  the  east  into  the  Lulua  and  Knsai  respectively  near  their  junction. 
They  are  formed  by  the  damming  back  of  the  waters  by  the  large  amount  of  sediment 
deposited  at  (he  mouths  of  the  two  streams  mentioned.  Others,  which  are  drained 
by  a  tributary  of  the  Kasai  above  the  junction,  seem  to  occupy  fissuros  in  the  line 
of  mountains  south  of  the  Lulua.  An  expansion  of  the  Kasai  at  its  junction  with 
tbe  latter  has  been  named  by  Mr.  Verner  Lapsley  Pool,  after  the  founder  of  the 
mission,  while  that  on  the  Ikenye  has  been  named  after  Senator  Morgan,  who,  as  the 
United  States  representative  in  Brussels,  took  a  foremost  part  in  the  recognition  of 
the  Congo  State  as  an  independent  Power. 

New  Railway  Project  for  the  Congo  State.— A  recent  number  of  the 

MouvemetU  Oioyrujilii-jue  ( I  fl'tft,  No.  2'i)  contains  information  respecting  a  newly 
adopted  project  for  opening  up  comniunicition  with  the  eastern  parts  of  the  Congo 
State  by  means  of  a  railway.  On  the  completion,  a  year  ago,  of  the  Lower  Con;o 
railway,  which,  in  conjunction  with  steamer  navigation  in  the  middle  basin  of  the 
river,  now  supplies  rapid  means  of  transport  as  far  as  Stanley  fulls,  schemes  were 
suggested  for  the  extension  of  communication  with  the  DOM  outlying  parts  of  the 
territory.  The  principal  lines  of  railway  then  considered  desirable  were,  one  to  Lake 
Tanganyika  from  the  highest  navigable  point  on  the  Kasai  system,  and  a  second 
to  the  upper  Nile  by  way  of  the  Welle.  For  these  is  uow  substituted  a  single 
scheme,  whioh  aims  at  effecting  both  objects.  From  Stanley  falls  it  is  proposed  to 
construct  a  line  eastward  through  the  great  forest  to  a  point  near  the  watershed  in 
the  direction  of  the  Central  African  lakes,  whence  it  would  branch  north  and  south 
to  Lakes  Albert  and  Tanganyika  re6[>ec lively.  Such  a  scheme  is  bound  to  present 
great  difficulties,  the  length  of  the  lines  being  estimated  at  2000  kilometres,  or  1260 
miles.  A  study  of  the  route  has,  however,  been  decided  upon,  and  for  this  purpose 
M.  Adam,  an  experienced  engineer,  started  for  the  Congo  early  this  year,  supported 
by  an  efficient  staff. 

A  Game  preserve  in  British  Central  Africa.  -An  order  has  been  issued 
by  the  authorities  in  Northern  Rhodesia,  setting  apart  the  great  Mweru  swamp, 
between  the  lake  of  the  same  name  and  Tanganyika,  as  a  game-preserve,  shooting 
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being  allowed  there  only  by  special  permission.  It  is  hoped  that  by  this  means, 
the  elephant  and  other  large  mammals  of  Central  Africa  may  be  saved  from 
extermination. 

AMERICA. 

The  Everglades  of  Florida.— The  latest  contribution  to  our  knowledge  of 
the  strange  country  which  occupies  the  southern  portion  of  Florida  is  a  pleasantly 
written  narrative  of  a  journey  made  across  the  "Everglades"  in  the  winter  of 
1897-98,  by  Lieut.  Hugh  L.  Willoughby,  late  of  the  Rhode  Island  Naval  Reserve. 
Owing  to  the  peculiarly  difficult  nature  of  the  country,  a  considerable  portion  of  its 
surface  had  been  absolutely  un traversed  by  white  men,  though  affording  a  safe 
asylum  to  the  last  remnant  of  Seminole  Indians.  The  two  previous  expeditions— 
that  of  Major  Williams  (1883)  and  of  Mr.  Ingraham  (1892)— had  traversed  the 
western  and  northern  parts  of  that  region,  but  the  central  and  south-eastern  portions 
had  remained  unknown,  various  legends  being  current  as  to  the  existence  of  fertile 
islands  amid  the  sea  of  grass  and  water.  Lieut.  Willoughby  therefore  resolved  to 
cross  in  a  north-easterly  direction  from  the  western  to  the  eastern  coast  of  the 
peninsula.  Having  provided  himself  with  two  specially  constructed  Canadian 
canoes,  and  secured  the  services  of  a  hunter  named  Brewer,  he  sailed,  in  a  small 
sloop,  round  the  southern  coasts  of  Florida  and  up  the  Harney  river,  which  debouches 
amidst  the  ••  Thousand  island  archipelago."  En  route  he  made  an  unsuccessful 
attempt  to  secure  specimens  of  the  American  crocodile,  which  has  its  sole  habitat 
in  the  little-known  creeks  and  sounds  by  which  the  coast  is  fringed,  and  also  spent 
some  time  surveying  the  labyrinth  of  channels  which  intersect  the  archipelago 
above-mentioned.  His  main  work  began,  however,  on  reaching  the  source  of  the 
Harney  river  in  the  mysterious  Everglades.  Heavy  bunches  of  grass,  including 
the  dreaded  saw-grass,  were  soon  encountered,  and  the  whole  trip  was  a  constant 
battle  with  this  formidable  obstacle,  which  is  often  almost  impenetrable.  The 
substratum  of  the  whole  region  is  coralline  limestone,  above  which  is  a  varying 
layer  of  mud  (occasionally  absent  altogether)  water  covering  the  whole  except 
where  occasional  islets  rise  a  few  feet  above  the  general  level.  The  vast  body  of 
water  cannot  be  accounted  for  by  the  rains  only,  and  large  quantities  were  often 
seen  welling  up  from  holes  in  the  limestone.  The  popular  impression  that  the 
Everglades  form  a  vast  malarious  swamp  is,  Lieut.  Willoughby  siys,  totally  in- 
correct. The  water  is  pure,  and  no  stagnant  pools  can  be  found,  while  in  the  day- 
time the  cool  breese  has  an  undisturbed  sweep.  After  five  days'  travel  the  canoes 
had  reached  the  centre  of  the  tract,  but  an  impenetrable  line  of  saw-grass,  running 
north  and  south,  then  necessitated  a  long  zigzag  southwards.  Later  the  shallow- 
ness of  the  water  caused  another  difficulty,  and  it  was  only  after  strenuous  exertions 
that  the  edge  of  the  firm  ground  on  the  east  was  reached  at  the  end  of  the  thirteenth 
day.  The  book  contains  some  details  respecting  the  animal  life  of  the  Everglades, 
the  principal  forms  seen  being  terrapins  and  turtle,  otter,  cormorants,  blue  heron, 
and  a  large  rail  known  as  the  limpkin.  Deer  were  frequently  started,  some  being 
seen  in  the  very  centre  of  the  Everglades ;  while  snakes,  some  of  very  large  size, 
abound.  The  illustrations,  from  the  author's  photographs,  give  a  vivid  idea  of  the 
unique  nature  of  this  tract  of  country. 

The  Increase  of  Aridity  in  the  Western  United  States.— In  a  recent 

article  in  the  .Ytifi'fmi?  Gtognyhic  Magazine  (May,  IStH)),  Mr.  J.  B.  Leiberg  ex- 
amines the  evidence  of  the  forests  as  indicating  that  a  progressive  change  of  climate 
in  the  direction  of  aridity  is  observable  at  the  present  day.  The  title  of  the  paper, 
"  la  Climatic  Aridity  impending  on  the  Pacific  Slope  ?  "  suggests  the  treatment  of 
the  question,  at  the  outset  at  least,  as  an  open  one  :  whereas  the  writer  practically 
takes  lor  granted  the  fact  that  aridity  is  progressing,  aod  merely  shows  the 
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noticeable  in  the  case  of  forests.  Dividing  the  area  under  consideration  into  zones, 
according  to  the  amount  of  atmospheric  precipitation,  be  examines  each  in  order, 
and  notes  the  disturbances  of  equilibrium  manifested  by  the  characteristic  species 
of  trees,  which  are  almost  everywhere  conifers.  The  comparatively  few  species 
represented,  therefore,  leaves  a  very  narrow  margin  for  the  evolution  of  new  forms, 
most  of  the  types  west  of  the  Rocky  mountains  possessing  the  power  of  adaptation 
only  in  a  very  limited  degree ;  bo  that  complete  deforestation  is  the  ultimate  result 
of  the  enoroachment  of  arid  conditions.  The  extinction  of  species  within  given 
areas  is  marked  by  gradual  loss  of  reproductive  power  in  the  individual  trees,  re- 
sulting first  in  the  crowding  back  to  more  humid  tracts  of  the  most  decidedly 
moisture-loving  species,  and  next  in  the  gradual  extinction  of  those  by  which  they 
are  replaced.  Of  the  five  zones  defined,  the  arid  regions  are  now  bare  of  trees,  bat 
present  evidence  of  having  once  borne  a  forest  covering.  The  semi-arid  tracts — 
severed  only  with  junipers — show  a  gradual  diminution  in  the  extent  and  density 
of  the  forests,  which  consist  mainly  of  old  trees.  In  the  sub-humid  belts,  two  of 
the  characteristic  species  exhibit  clear  traces  of  yielding  to  the  semi-aridity,  while 
two  others  are  doomed  to  still  more  rapid  extinction  owing  to  their  inability  to 
adapt  themselves  to  changes  of  temperature.  The  lodge-pole  pine  (Pinua  Mur- 
rayana)  possesses  the  highest  power  of  adaptability,  and  promises  to  become  the 
dominant  species  throughout  both  the  sub-humid  and  humid  tracts.  In  the  last- 
named,  which  are  chiefly  limited  to  the  mountain  regions,  not  only  are  traces  of  the 
encroachment  of  sub-humid  conditions  apparent,  but  occasionally  spots  of  true  aridity 
occur.  Many  of  the  trees  and  shrubs  of  the  lower  belts  have  penetrated  to  the 
humid  tracts,  while  the  typically  humid  forests  present  detached  groups,  entirely 
surrounded  by  forests  of  other  types.  In  the  Bitter  Root  mountains  the  absence 
of  a  timber-line  even  at  a  height  of  10,000  feet  accords  with  a  possible  rise  of  mean 
annual  temperature  consequent  on  the  extension  of  drier  conditions.  It  may  be 
noted  that  in  another  paper  in  the  same  magazine,  Mr.  H.  Gannett  remarks  that 
the  present  temperature  and  moisture  conditions  do  not  appear  to  meet  the  re- 
quirements of  the  red- wood  forests  of  the  coast,  of  which  he  gives  an  interesting 
description. 

The  Franco-Brazilian  Contested  Territory.— A  short  account  of  the 

territory  under  dispute  between  France  and  Brazil,  by  M.  S.  Brousseau,  appears 
in  the  March  number  of  the  Comptes  Rendu*  of  the  Paris  Geographical  Society. 
After  referring  to  the  discovery  of  gold  in  1894  by  Clement  Tamba,  an  illiterate 
Negro  of  Cayenne,  and  Pierre  Villiers,  also  of  that  town,  by  which  discovery  the 
public  attention  was  at  once  turned  to  the  disputed  territory,  M.  Brousseau 
sketches  briefly  the  physical  features,  geology,  and  native  population  of  the 
country,  his  knowledge  of  which  is  based  on  journeys  made  in  1894.  During 
these  journeys,  he  was  able  to  fix  the  position  of  the  sources  of  most  of  the  streams 
between  the  Oyapok  and  the  Amazon.  The  geological  formations  represented  in 
the  territory  are,  as  in  French  Guiana,  mainly  Laurentian  and  Huronian,  and  consist 
of  gneiss  and  granite,  with  schists,  ferruginous  sandstone,  etc.,  and  eruptive  masses 
of  diorite,  diabase,  and  quartz.  The  climate  is  said  to  be  most  healthy,  thanks  to 
the  action  of  the  sea-breezes.  The  present  French  claim  extends  over  the  whole 
country  south  of  Dutch  and  British  Guiana,  as  far  as  the  Rio  Branco,  and  is  based 
solely,  as  regards  the  interior,  on  certain  ambiguous  clauses  in  the  treaty  of 
Utrecht,  no  pretext  of  actual  occupation  being,  of  course,  possible.  As,  therefore, 
the  contested  territory  adjoins,  in  part,  the  possessions  of  Great  Britain  and 
Holland,  these  two  powers  are,  to  a  certain  extent,  interested  as  well  as  Brazil  in 
the  final  settlement  of  the  question. 

Italian  Expedition  to  the  Amazon  Valley. — We  learn  from  the  BolUtino 
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of  the  ItalUn  Geographical  Society,  that  a  scientific  expedition,  under  Dr.  L. 
■  Buacaliooe,  set  out  in  March  last  for  the  Amazon  valley.  The  principal  objeota  of 
the  journey  are  botanical,  and  the  region  specially  chosen  for  research  is  the  province 
of  Manaos.  It  is  hoped,  however,  that  some  results  of  geographical  value  will  bo 
obtained  by  Dr.  Buscalione,  who  is  supported  by  a  grant  from  the  Italian  Geogra- 
phical Society. 

Recent  Explorations  on  the  Madre-de-Dios — Much  attention  has  of  late 
years  been  paid  to  the  investigation  of  the  river-system  of  the  Madre-de-Dios,  on  a 
correct  knowledge  of  which  the  ultimate  delermination  of  the  boundary  between 
Peru  and  Bolivia  depends.  The  explorations  of  Colonel  Pando  in  1892-93,  and  of 
Colonel  Mufios  in  1894,  have  been  already  referred  to  in  the  Journal  (vol.  yii. 
p.  187,  and  vol.  x.  p.  4*3).  From  the  second  of  these  it  appeared  probable  that 
Colonel  Pando  was  in  error  in  identifying  a  tributary  which  entered  the  main  stream 
in  69°  43'  W.  of  Greenwich  with  the  Inambari,  and  the  correctness  of  this  wirmise 
has  since  been  proied  by  Colonel  Pando  himself.  This  oflicer  was  in  1&J7  com- 
missioned by  the  Bolivian  Government  to  continue  bis  explorations,  in  conjunction 
with  ScQor  Va.i-n.iiii,  and  especially  to  fix  astronomically  the  position  of  the 
confluence  of  the  Inambari  with  the  Madie-de-Dius.  A  pamphlet  was  last  year 
published  by  the  Geographical  Society  of  La  Paz,  containing  a  report  on  the  first 
stage  of  Colonel  Pando's  expedition,  from  which  suiue  idea  may  be  gathered  of  the 
results  of  his  exploration;,  though  ail  the  details  are  not  quite  clear.  The  expedition 
divided  near  the  part  of  the  Cordillera  whence  spring  the  Tuichi,  Saqui,  and  Sina, 
Sefior  Varnoux  being  commissioned  to  explore  the  sources  of  these  streams,  while 
Colonel  Pando  proceeded  by  way  of  Buturo,  on  the  Tuichi,  to  the  lower  course  of  the 
Saqui,  the  direction  of  which  bad  previously  been  matter  of  doubt.  This  journey 
led  to  ilia  exploration  of  a  number  of  streams,  including  the  Saqui,  or  Tambopata, 
which  unite  in  a  magnificent  valley  before  entering  the  plain,  and  finally  join  the 
Madre-de-Ilios  in  (li(°  43'  W.,  the  mouth  of  the  Inambari  being  further  west.  The 
Heath  and  Madidi  are  both  streams  of  the  second  rank,  and  take  their  rise  in 
the  last  spars  of  the  chain  which  dominates  the  plain  of  Caupolicau.  We  have  not 
yet  received  details  respocting  the  conclusion  of  Colonel  Pando's  exploration,  but  a 
recent  number  of  the  Coiaptet  Itendu*  of  the  Pjris  Geographical  Society  (1899, 
No.  4)  contains  the  account  of  a  journey  undertaken  in  1897  by  M.  Villerobe,  on 
behalf  of  a  French  syndicate,  with  a  view  to  finding  a  good  trade  route  from  the 
Amazon  to  Northern  Bolivia,  liy  way  of  the  Ucayali  and  Madre-Je-Dios.  From 
Cuzoo  M.  Villerobe  proceeded  north  to  Iquitos,  and  then,  reasceuding  the  L'cayali 
and  Urubamba,  crossed  the  narrow  watershed  which  separates  the  latter  from  the 
Mauu.  This  stream  was  descended  into  the  Madro-do-Dios,  which  was  itself 
followed  downwards  to  the  Madeira.  A  stream  entering  from  the  south  was  taken 
for  the  Marcapata,  whilst  the  Ionmbari,  whose  mouth,  M.  Villerobe  sayx,  no  European 
had  hitherto  seen,  was  reached  three  days  later.  It  was  ascended  fur  six  days,  a 
chain  of  snowy  mountains  being  visible  to  the  south  after  the  third  day.  Iu  spit* 
of  its  great  volume,  the  river  is  useless  for  navigation,  by  reason  of  the  violence  of 
its  current.  Oe  account  of  ite  large  size,  M.  Villerobe  gives  its  name  ([nambari)  tt 
the  lower  course  of  the  Madre-de-Dios,  the  use  of  wbicb  latter  name  he  somewhat 
unsuitably  limits  to  the  upper  branch  which  descends  from  the  direction  of  Uuzco. 
For  communication  with  Euro]*,  he  favours  the  idea  of  a  light  railway  from  t 
Aquiry  to  the  mouth  of  the  Orton. 

Disaster  to  an  Expedition  in  the  Gran  Chaco.— An  expedition  for  t 
survey  of  the  Pilcotuayo  river,  under  the   leadership   of  Signor  Enrique  Ibarreta, 
has,   it  is  said,   been   massacred  by  the  Indians  of  the  Chaco,  on  the  borders  o 
Argentina  and  Paraguay.     No  news  having  been  received  of  the  expedition  fc 


THE  MONTHLY  RECORD.  215 

some  time,  an  auxiliary  party  was  despatched  to  make  inquiries,  with  the  result 
that  the  fears  which  had  been  felt  for  the  explorer  and  his  companions  were 
confirmed. 

AUSTRALASIA  AID  OGEAHIO  ISLAHD8. 

Exploring  Expedition  to  the  Pacific  Ocean. — Arrangements  are  now 

being  completed  by  the  United  States  Commission  of  Fish  and  Fisheries  for  a 
marine  scientific  expedition  to  the  mid- Pacific  ocean.  The  Fish  Commission 
steamer  Albatross  is  to  be  employed  for  the  work.  We  learn  from  a  recent  article 
in  Science  that  the  Albatross  will  sail  from  San  Francisco  about  the  middle  of 
August.  On  the  passage  to  Tahiti,  dredging  and  sounding  will  be  carried  on 
at  regular  intervals  on  an  almost  wholly  unexplored  section  of  the  sea-bottom. 
Tahiti  will  be  made  the  headquarters  while  the  Paumotu  islands  are  being 
explored.  After  returning  to  the  Society  islands,  the  Albatross  will  visit  the 
Tonga,  or  Friendly  islands.  The  vessel  will  next  sail  for  the  Fiji  islands,  and 
from  thence  to  the  Marshall  islands,  visiting  a  number  of  the  Ellice  and  Gilbert 
islands  on  the  way.  Six  or  seven  weeks  will  be  devoted  to  the  exploration  of  the 
Marshall  islands,  about  whose  fauna  very  little  is  known.  Between  the  Marshall 
islands  and  the  Hawaiian  islands,  and  between  the  latter  and  San  Francisco,  a 
distance  of  over  4000  miles,  a  line  of  deep-sea  dredgings  will  be  run.  Prof. 
Alexander  Agassiz  is  to  have  charge  of  the  scientific  work.  The  Albatross  is 
expected  to  return  to  the  United  States  early  in  April,  1900,  after  a  voyage  of 
20,000  miles. 

Belies  of  La  Peyronie's  Expedition. — It  is  stated  that  the  British  yacht 

Lady  St.  Aubyn,  which  returned  to  Sydney  at  the  end  of  last  year  from  a  cruise 
in  the  Pacific,  brought  from  Vanikoro,  in  the  Santa  Cruz  group,  a  large  number  of 
relies  of  La  Perouse's  celebrated  expedition.  They  consist  of  musket-balls  and 
portions  of  muskets,  gold  and  silver  coins,  etc. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

The  Mechanical  Composition  of  Wind-deposits.— The  results  of  an  in- 
vestigation on  this  subject,  carried  out  by  J.  A.  Udden,  have  lately  been  published 
in  Bock  bland,  Illinois,  as  the  first  number  of  the  Aug  us  tana  Library  Publications. 
The  object  of  the  study  was  to  discover  how  the  mechanical  composition  of  wind- 
deposits  changes  under  varying  circumstances  of  deposition,  with  a  view  to  the  more 
certain  identification  of  such  sediments,  wherever  found.  Samples  of  different 
kinds  of  material,  including  gravels,  sand,  and  atmospheric  dust,  were  collected  and 
separated  into  grades  of  different  coarseness,  the  percentage  of  weight  for  each  grade 
being  then  determined.  Eleven  different  grades  were  defined  according  to  the  size 
of  the  particles,  from  coarse  gravel  with  a  diameter  of  8  to  4  mm.  (fs  to  352-  inch), 
to  very  fine  dust,  varying  between  V?,F  to  2£6  mm-  The  results  are  given  in  the 
form  of  tables,  showing  both  in  figures  and  diagrammatically  the  proportions  of 
each  grade  in  each  sample.  It  was  found  throughout  that  a  certain  grade  was 
present  in  greatest  quantity,  while  the  other  grades  were  less  represented  in  propor- 
tion to  their  distance  from  the  medium.  Summing  up  the  results  of  the  study,  the 
writer  points  out  that  the  great  effectiveness  of  the  atmosphere  as  a  sorting  agent 
tends  to  produce  uniformity  in  the  deposits,  lamination  being  rarely  if  ever  seen  ex- 
cept in  drifting  dunes.  The  sediments  are  also  rendered  uuiform  by  the  elimination 
of  the  finest  particles,  very  fine  dust  rarely  exceeding  3  per  cent,  of  the  total  weight, 
and  not  being  specially  abundant  even  in  the  case  of  material  caught  on  the  calmest 
days.  The  finest  sand  is  probably  never  carried  at  a  single  leap  more  than  a  few 
miles,  while  dust  may,  according  to  its  degree  of  fineness,  be  carried  200  to  1000 
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miles,  or  even  round  the  globe.  The  different  grades  of  materials  are  so  far 
rated  from  each  other  in  the  direction  of  wind-movement,  that  even  with  consider- 
able changes  in  velocity,  the  principal  areas  of  deposition  of  the  different  grades 
will  on  the  whole  remain  distinct.  Mr.  Udden  remarks  in  conclusion  that  the 
loess  of  the  Mississippi  valley  resembles  atmospheric  sediments  considerably  in  its 
mechanical  composition,  although  a  more  complete  study  of  the  work  performed  by 
the  atmosphere  must  precede  a  final  verdict  on  the  origin  of  that  formation. 

OBVXBAL. 

Old  Geographical  Documents  in  Switzerland.— A  recent  visit  to  some  of 
the  most  important  Swiss  libraries  and  museums,  undertaken  by  M.  Gabriel  Marcel 
during  a  mission  from  the  French  Minister  of  Foreign  Affairs,  has  led  to  the  dis- 
covery of  some  interesting  geographical  documents  of  which  the  existence  was  not 
generally  known.    These  are  briefly  described  by  M.  Marcel  in  the  first  number 
of  the  Bulletin  of  the  Paris  Geographical  Society  for  the  present  year.    The  State 
Museum  at  Zurich  was  first  visited,  and  here  M.  Marcel  was  struck  by  the  sight  of 
three  globes  of  unusual  size.    Two  of  these  proved  to  be  reductions  of  the  great 
terrestrial  globes  of  Coronelli  now  in  Paris,  but  the  third  turned  out  to  offer  a  greater 
interest,  being  apparently  quite  unique.    The  stand  bears  the  date  1595,  but  it  is 
possible  that  the  globe  itself  is  earlier.    An  examination  showed  a  surprising  resem- 
blance to  the  well-known  map  of  the  world  brought  out  by  Mercator  in  1569,  and 
a  detailed  comparison  of  the  legends  showed  their  almost  absolute  identity  with 
those  of  Mercator's  map.    Of  the  history  of  the  globe,  which  has  never  before  been 
described,  nothing  seems  to  be  known,  and  it  is  impossible  to  decide  whether  it  was 
the  work  of  Mercator  himself  (possibly  finished  by  his  son  Rurnold)  or  merely  a 
copy,  on  a  spherical  projection,  of  his  planisphere.    Another  interesting  discovery 
at  Zurich  was  that  of  an  atUs,  of  date  1321,  by  Perinus  (not  Petrus)  Vesconte  of 
Venice.    It  contains  five  sheets  delineating  the  coasts  of  Europe  and  of  neighbour- 
ing parts  of  Asia  and  Africa,  and  is  perhaps  the  only  atlas  of  the  thirteenth  century 
which  has  come  down  to  us  in  such  a  complete  state.    Especially  interesting  is  the 
evidence  supplied  by  the  leathern  loops  attached,  that  such  atlases  were  constantly 
carried  about  with  them  by  the  pilots  of  those  days.    At  Basle  the  discovery  was 
made  of  a  copy,  in  perfect  preservation,  of  Mercator's  1569  planisphere  above  alluded 
to,  only  two  copies — in  far  inferior  condition — having  been  previously  known  to 
exist.    The  atlas  in  which  this  map  is  folded  contains  also,  among  other  important 
documents,  Mercator's  great  map  of  Europe — not  the  1554  edition,  of  which  the 
only  known  copy  \va*  found  at  Brealau  in  1891 — but  the  second  edition  of  1572,  of 
which  no  copy  had  been  known  to  exist.    At  Basle  was  found  also  an  apparently 
unknown  cordiform  map  by  Ortelius  dated  1564,  together  with  a  reduction  of  the 
same  published  by  De  Judaeis  in  1571,  a  date  subsequent  to  that  of  the  latest 
hitherto  known  cordiform  maps.    M.  Marcel  concludes  with  the  description  of  three 
silver  drinking-goblets  in  the  form  of  globes  opening  at  the  equator,  which  are  pre- 
served in  the  Historical  Museum  at  Basle,  and  of  another  of  the  same  class  to  be 
found  at  the  Zurich  museum.     This  last  was  the  work  of  Abraham  Gessner  (1552- 
1614),  and  dates  evidently  from  the  last  quarter  of  the  sixteenth  century.    It  bean 
some  features  characteristic  of  the  cordiform  maps  of  Finaeus  and  Mercator.    Photo- 
graphic representations  of  this,  and  of  the  Zurich  globe  above  described,  accompany 
the  paper. 

Erratum. — In  the  Journal  for  July,  p.  34,  line  3  from  top,  for  Bucholleia 
coriacea  read  Buddlcia  coriacea. 
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Sir  William  Flower,  K.C.B.,  F.B.S. 

William  Flower,  until  recently  Director  of  the  Natural  History  Department 
f  the  British  Museum,  died  on  July  1,  after  a  long  period  of  failing  health.  He  was 
at  Stratford-on-AvoQ  on  November  30,  1831,  and  served  in  the  Crimean  war  as 
n  assistant-surgeon.  In  1861  he  was  appointed  Curator  of  the  Hunterian  Museum 
•f  the  Royal  College  of  Surgeons,  and  in  1884  he  became  Director  of  the  Natural 
istory  Museum.  While  his  work  lay  largely  in  the  direction  of  research  in  com- 
ive  anatomy  and  in  the  organization  of  museums,  he  took  a  keen  and  growing 
nterest  in  anthropology — he  was  President  of  the  Anthropological  Institute — 
tnd  geographical  distribution.  In  1889  he  became  a  Fellow  of  the  Royal  Geo- 
raphical  Society,  and  was  a  frequent  speaker  at  the  meetings  of  the  Society. 
*J  nder  his  directorship  the  Natural  History  Museum  did  much  to  encourage 
ientific  studies  on  the  part  of  travellers  in  remote  countries,  and  he  was  always 
to  co-operate  in  the  organization  of  expeditions  and  in  working  up  the  collec- 
ions  brought  home  by  explorers.  He  also  did  all  in  his  power  to  encourage  the 
istants  in  the  Museum  to  undertake  scientific  journeys,  and  geographical  science 
been  not  a  little  advanced  by  the  studies  of  Mr.  George  Murray  in  the  West 
>,  Dr.  J.  W.  Gregory  in  East  Africa,  Mr.  C.  W.  Andrews  in  Christmas  Island, 
d  others  in  different  parts  of  the  world.  By  his  liberal  views  of  the  position  of  a 
museum  as  an  incentive  to  research  as  well  as  a  place  for  study,  Sir  William 
^flower  helped  to  place  geography  in  its  proper  position  with  respect  to  the  other 
iences.  On  the  last  occasion  on  which  he  addressed  the  Society,  when  speaking  of 
Donaldson  Smith's  natural  history  work  in  the  Lake  Rudolf  district,  he  expressed 
views  on  this  subject  in  these  words — 
"  A  collection  of  this  kind  must  not  be  valued  only  by  the  number  of  new  species 
2  t  coataius,  but  also  by  the  number  of  specimens  of  known  species  in  good  preserva- 
tion, with  carefully  recorded  localities  and  dates,  as  this  makes  the  collection 
important  from  a  geographical  as  well  as  a  zoological  point  of  view.  Each  animal 
«tnd  plant  has  a  distribution  of  its  own,  dependent,  no  doubt,  upon  some  physical 
*^onditions  of  the  Earth's  surface,  at  present  most  imperfectly  known  to  us.  The 
Atudy  of  those  conditions  is  part  of  the  geographer's  work,  and  it  can  only  be  fully 
mplished  when  the  exact  range  and  distribution  of  all  animals  and  plants  has 
n  determined." 


Sir  Alexander  Armstrong,  K.C.B.,  F.E.S. 

Sir  Alexander  Armstrong,  born  in  1818,  was  educated  at  Trinity  College,  Dublin, 
and  studied  medicine  at  the  University  of  Edinburgh.  He  entered  the  Royal  Navy 
as  a  surgeon  in  1842,  and  saw  a  great  deal  of  service  in  all  parts  of  the  world.  At 
the  time  of  his  death,  on  July  4,  he  had  been  a  Fellow  of  the  Royal  Geographical 
8ociety  for  forty-two  years.  When  the  expedition  to  search  for  Sir  John 
Franklin  from  the  Bering  strait  eastward  was  equipped  in  1849,  Armstrong  was 
appointed  surgeon  and  naturalist  to  H.M.S.  Investigator,  under  the  command 
of  Sir  Robert  McClure.  The  incidents  of  this  memorable  voyage  by  which  the 
North- West  Passage  was  accomplished  for  the  first  and  last  time  are  too  well 
known  to  require  repetition.  The  Investigatory  leaving  her  consort  the  Enter- 
prise, pushed  on  eastwards  along  the  American  coast,  and  was  finally  blocked  in 
the  beginning  of  the  second  winter,  September,  1851,  in  Mercy  bay  on  Banks 
island,  where  the  party  remained  two  winters,  until  relieved  on  April  6,  1853, 


218  OBITUARY. 

by  Lieut.  Bedford  Fim,  of  H.M.S.  Be$olute,  Captain  Kellett.  Another  winter  was 
passed  in  the  ice  on  board  the  Resolute ;  and  finally,  after  four  successive  arctio 
winters,  the  officers  and  crew  of  the  Investigator  were  transferred  to  the  North  Star, 
and  returned  to  England  in  September,  1854.  Sir  Alexander  Armstrong  took  special 
pains  to  preserve  the  crew  from  scurvy  by  the  liberal  administration  of  lime-juice, 
and  succeeded  in  staving  off  the  appearance  of  that  disease — then  an  inevitable  ac- 
companiment of  arctic  travel — until  the  spring  of  1852.  This  is  said  to  be  the  longest 
period  that  a  ship's  company  had  remained  free  from  scurvy  during  an  arctic  voyage 
up  to  that  time. 

The  outbreak  of  the  Russian  war  called  Sir  Alexander  Armstrong  to  service  with 
the  Baltic  fleet,  when  he  was  present  at  the  bombardment  of  Sve&borg.  He  subse- 
quently filled  the  highest  offices  in  the  naval  medical  services,  becoming  Director- 
General  in  1869,  and  retiring  in  1880.     He  received  the  order  of  E.C.B.  in  1871. 

In  1857  ho  published  an  account  of  his  arctic  experiences  under  the  title  of '  A 
Personal  Narrative  of  the  Discovery  of  the  North- West  Passage,'  and  in  the  same 
year  ho  became  a  Fellow  of  the  Royal  Geographical  Society.  He  was  also  the  author 
of '  Observations  on  Naval  Hygiene,  particularly  in  connection  with  Polar  Service.9 


Franz  Bitter  von  Hauer. 

On  March  20  last  the  death  occurred  of  Franz  Ritter  von  Hauer,  the  pre- 
decessor of  von  Steeb  as  president  of  the  Vienna  Geographical  Society,  and  the 
successor  of  von  Hochstetter  as  Director  of  the  Imperial  Museum  of  Natural  History 
in  that  city.  The  son  of  a  high  state  functionary  in  Vienna,  where  he  was  born, 
in  1822,  von  Hauer  received  his  technical  training  at  the  Mining  School  at  Schem- 
nits  and  at  Eisenerz,  becoming  in  1846  assistant  in  the  Museum  of  Mines  at 
Vienna.  He  soon  took  a  place  in  select  scientific  circles,  being  one  of  the  original 
corresponding  members  of  the  Vienna  Academy  of  Sciences  on  its  foundation  in 
1848.  After  travelling  at  the  cost  of  the  academy  through  Germany,  France, 
England,  and  the  Austrian  Crown  Lands,  he  in  1849  took  part  in  the  foundation  of 
the  Imperial  Institute  of  Geology,  to  which  he  was  appointed  consulting  geologist. 
He  likewise  took  an  active  share  in  the  foundation  of  various  scientific  societies, 
more  or  less  connected  with  geography,  among  them  being  the  Austrian  Alpine 
Club  and  the  Vienna  Geographical  Society.  Of  the  latter  he  became  Vice-President 
in  1886,  President  in  1889,  and  Honorary  President  in  1897.  In  1866,  von  Hauer 
succeeded  Haidinger  as  Director  of  the  Geological  Institute,  and  in  1885, 
Director  of  the  Natural  History  Museum.  His  special  researches  were  not  closely 
connected  with  geography,  being  devoted  chiefly  to  the  geological  history  of  the 
Cephalopoda ;  but  his  studies  in  this  direction  brought  him  in  contact  with  the 
great  Austrian  geographer  Simony,  whose  collection  of  fossils  from  the  Salxkam- 
mergut  supplied  the  materials  for  his  first  work.  Of  direct  value  to  geographers 
was,  however,  his  comprehensive  work  on  the  Geology  of  the  Austro-Hungariaa 
Monarchy,  of  which  the  first  edition  appeared  in  1875,  the  second  in  1878 ;  and  no 
less  so  his  geological  map  of  the  monarchy  in  twelve  sheets,  which  appeared  during 
the  years  1867-71.  Articles  also  appeared  from  his  pen  of  a  strictly  geographical 
nature,  as,  e.g.,  that  on  determinations  of  heights  in  Austria  and  Siebenburgen,  and 
those  on  the  caverns  of  the  Karst  and  other  districts.  It  may  also  be  mentioned 
that  the  introductory  volume  of  the  Crown  Prince's  work  on  the  Austro-Hungarian 
Monarchy  was  from  the  pen  of  von  Hauer. 
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CORRESPONDENCE. 
Br.  Steffen's  Exploration  in  South  America. 

This  Journal  published  in  its  Monthly  Record  of  last  June  (vol.  xiii.  p.  663)  and 
July  (vol.  xiv.  p.  96)  some  notes  on  Dr.  Steffen's  latest  expedition  in  the  west 
coast  of  Patagonia,  which  require  some  explanation. 

In  the  first  record  it  states,  according  to  Petermanns  Mitteilungen,  that 
during  his  expedition  Dr.  Steffen  noted  as  flowing  into  the  "  Baker  channel," 
three  large  rivers,  the  largest  of  which,  flowing  from  the  east  in  a  north-easterly 
direction,  and  "  supposed  to  issue  from  a  lake,  probably  Lake  Cochrane,"  received 
the  name  of  Bio  Baker;  the  second,  coming  from  the  east,  that  of  Bio  Bravo ;  and 
the  third  one,  entering  the  south-eastern  arm  of  the  channel,  which  Dr.  Steffen 
thinks  may  be  the  lower  course  of  the  river  Mayer,  discovered  by  Mr.  Hatcher, 
was  named  Bio  de  la  Pascua. 

In  the  July  number  it  is  stated,  according  to  Globus,  that  Dr.  Steffen  has 
ascended  the  river  Baker  for  some  49  miles,  and  then,  leaving  the  main  stream, 
which  flows  from  the  north,  reached  Lake  Cochrane  by  a  tributary  from  the  north- 
east, and  that  the  "  river  Baker  is  one  of  the  largest  streams  of  Chile,  having 
probably  the  greatest  volume,"  Lake  Buenos- A  ires  belonging  to  its  system. 

In  the  course  of  my  paper  before  the  Boyal  Goographical  Society  on  May  29, 
I  made  reference  to  Calen  inlet,  river  Las  Heras,  river  Colihue,  and  to  Lakes 
Pueyrredon  and  Buenos- Aires ;  I  also  showed  photographic  slides  of  that  inlet,  the 
rivers,  and  lakes,  and  in  the  small  sketch-map  distributed  during  the  lecture 
these  names  may  be  seen.  Moreover,  in  the  general  maps  presented  last  January 
to  the  Foreign  Office  by  the  Argentine  Government  to  illustrate  the  differences 
existing  between  the  Argentine  and  the  Chilian  experts  on  the  boundary  demar- 
cation, and  submitted  to  the  arbitration  of  Her  Majesty's  Government,  these 
and  other  geographical  features  of  Patagonia  are  represented,  while  they  are  not 
on  the  Chilian  maps.  In  February  last  I  delivered  to  the  Royal  Geographical 
Society  general  and  detailed  maps  of  Patagonia,  which  may  be  used  in  publishing 
the  one  to  illustrate  my  lecture,  and  these  maps  contain  the  same  features  and  the 
names  given  to  them. 

I  prepared  that  part  of  the  maps  from  the  results  of  the  investigations  of  my 
assistants  and  myself  during  the  exploration  made  of  the  eastern  slope  of  the 
Cordillera  of  the  Andes,  and  of  some  of  the  fjords  of  the  western  slopes  in  1897 
and  the  first  months  of  1898.  Dr.  Steffen  has  given  the  name  of  "  Baker 
channel'9  to  Calen  inlet,  the  largest  transversal  fjord  of  Western  Patagonia  which 
figured  in  the  map  of  Padre  Josef  Garcia,  who  visited  its  entrance  in  December, 
1766,  and  was  again  partly  explored  some  years  ago  by  the  Chilian  steamer  Toro, 
when  the  second  and  third  rivers  were  noticed  but  not  named,  and  by  the  Argen- 
tine steamers  Azopardo  and  Oolondrina  in  December,  1897,  under  my  direction, 
when  we  discovered  a  large  river,  to  which  I  gave  the  name  of  Lis  Heras  (river 
Baker  of  Dr.  Steffen) ;  explored  in  part,  river  Colihue  (that  is  to  say,  river  Bravo 
of  Dr.  Steffen),  and  the  river  Toro  (river  de  la  Pascua  of  Dr.  Steffen),  named  by  me 
after  the  Chilian  ship  that  preceded  us,  and  which  is  the  outlet  of  Lake  San 
Martin,  and  not  the  river  Mayer,  which  flows  iuto  the  same  lake.  We  also  dis- 
covered at  the  same  time  that  the  inlet  is  divided  into  two  parts,  forming  two 
large  islands  amongst  other  smaller  ones,  the  first  two  receiving  the  names  of 
Azopardo  and  Hercules ;  while  another  large  island,  somewhat  further  south,  is 
named  Oolondrina  island  in  my  map.  Surely  Dr.  Steffen  saw  our  encampments 
in  the  inlet,  in  the  rivers,  and  in  Lake  Pueyrredon.  River  Las  Heras  overflows 
from  Lake  Soler,  which  receives  the  waters  of  Lake  Buenos- Aires. 
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The  name  of  Lake  Cochrane  was  given  to  Lake  Pueyrreion  by  Chilian 
explorers  posteriorly  to  its  discovery  and  survey  by  my  assistants.  River  Las 
Heras  (river  Baker  of  Dr.  Steffen)  is  not  a  Chilian  river  in  its  entire  extension ;  it 
cuts  the  Cordillera  of  the  Andes. 

I  think  it  necessary  to  make  these  explanations  to  avoid  confusion  in  the 
geography  of  Patagonia. 

Francisco  P.  Moreno. 


The  Ancient  Ophir. 

Grahamstown,  Cape  Colony,  May  1, 1899. 
I  have  read  with  much  pleasure  the  excellent  article  by  Dr.  Schlichter  on 
his  Rbodesian  explorations.  As  one  of  the  old  members  of  the  Royal  Geographical 
Society,  it  gives  me  great  satisfaction  to  see  our  Journal  the  medium  of  conveying 
satisfactory  iuformation  upon  that  difficult  problem,  "  Where  was  the  Ophir  of 
King  Solomon  ?  "  Under  an  arrangement  with  the  B.S.  A.  Company  and  Mr.  Rhodes, 
1  proceeded  to  search  the  principal  libraries  of  Europe  in  1895,  and  found  a  key 
to  the  study  of  the  archaeology  of  South-Eastern  Africa  in  the  Phoenician  ruins  of 
Sardinia.  My  book,  entitled, '  Monomotapa  (Rhodesia) :  Its  Monuments  and  its 
History,  from  the  most  Ancient  Times  to  the  Present  Century/  draws  exactly  the 
same  conclusions  as  those  arrived  at  by  Dr.  Schlichter.  There  is  only  one  point  in 
which  my  researches  force  me  to  differ  from  that  gentleman.  There  was  certainly 
an  Ophir  in  South-Eastern  Africa,  but  there  was  also  another  on  the  Malabar  coast 
of  India.  As  in  the  northern  hemisphere  there  were  two  "  Tarshishes,"  so  in  the 
southern  hemisphere  there  were  two  Ophirs.  This  theory  reconciles  seeming  con- 
tradictions, and  is  most  reasonable,  as  merely  a  rich  country  is  signified  by  the 
name.  The  question  is  fully  treated  in  the  work  just  quoted,  and  in  it  is  published 
an  ancient  map  of  South-East  Africa,  which  the  authorities  of  the  Vatican  allowed 
me  to  photograph  there. 

A.  Wilmot. 
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SESSION  1898-1899. 

Twelfth  Ordinary  Meeting,  June  19,  1899. — Sir  Clements  Markhjlm, 

k.c.b.,  President,  in  the  Chair. 

Elections. — George  Beetham;  TT.  M.  Coldstream,  B.E. ;  Cortlandt  D. 

Godfrey;    B.    Gordon-Smith;  W.   St.   C.  Muscroft  (1st  Beghnent  Central 

India  Horse);    Richard   Ellis  Potter;     William   Bedshaw,  B.A.;    Robert 

Taylor,  M.A. 

The  Paper  read  was : — 

"Exploration  between  Lake  Rudolf  and  the  Nile."     By  Colonel  J.  R.    L. 
Macdonald,  r.e. 

Thirteenth  Ordinary  Meeting,  June  2(5,  1899.— General  Sir  Charles  W. 
Wilson,  r.e„  k.cb.,  kx.m.g.,  Vice-President,  in  the  Chair. 

The  Paper  read  was : — 

"Road-Making  and  Surveying  in  British  East  Af^ica.,,      By  Captain  G.  E. 
Smith,  R.e. 
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Addition  to  ike  Library. 

By  HUGH  BOBXBT  MILL,  D.8o.t  Librarian,  R.G.8. 

'he  following  abbreviations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  eaeh  case  written  in  full : — 


a  Academy,  Academie,  Akademie.  '    Mag.  a  Magazine. 

-Abh.  s  Abhandlungen.  !    Mem.  =  Memoirs,  Me'moires. 

-Ann.  =■  Annals,  Annales,  Annalen.  :    Met.  =  Meteorological. 

S.  a  Bulletin,  Bollettino,  Boletim.  >    P.  =  Proceedings. 

Com.  a  Commerce.  j    B.  a  Royal. 
O.  Sd.  =  Comptes  Bendus.  Bev.  a  Review,  Revue. 

Stalk,  a  Erdknnde.  I    S.  a  Society,  Socie'te',  Selskad. 

0.  a  Geography,  Geographic,  Geografia.        Sitzb.  a  Sitzungsberioht. 
Oes.  a  Gesellschaft.  T.  a  Transactions. 

1.  s  Institute,  Institution.  V.  a  Verein. 

Is.  a  Izvestiya.  Verh.  =  Verhandlungen. 

^J.  s  Journal.  W.  a  Wissensohaft,  and  compounds. 

it.  n.  k.  =  kaiserlich  und  koniglich.  Z.  a  Zeitschrift. 

31.  s  MitteUuDgen.  Zap.  =  Zapiski. 

On  account  of  the  ambiguity  of  the  words  octavo,  auarto,  etc.,  the  size  of  books  in 
"the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
kialf-inch.     The  size  of  the  Journal  is  10  x  6». 

A  selection  of  the  works  in  this  lift  will  be  noticed  elsewhere  in  the  a  Journal" 

EUBOPE. 

-Alps.  Sitzb.  A.  W.  Berlin  (1899) :  27-4 1 .  Salomon. 

Keoe  Beobaohtungen  aus  den  Gebieten  des  Adamello  und  des  St.  Gotthard.    Von 
Dr.  W.  Salomon.     With  Sketch-maps. 

.Alps— Historical.  Frethfleld. 

Hannibal's  Pass.    By  Douglas  W.  Freshfleld.    From  the  Geographical  Journal  for 
May,  1899.    Size  10  X  GJ,  pp.  6. 

-Auatria— Carniola.       MM.  u.  k.  Militar-G.  I.  18,  1898  (1899) :  64-72.  Oregor. 

-   Trigonometrisohe  Hohenbestimmung  des  Punktes  Uranschitz  (Baiioa)  im  Erdbe- 
bengebiete  von  Laibach.    Von  Julius  Gregor.     With  Map. 

On  the  resurvey  of  the  Laibach  region  in  order  to  ascertain  whether  the  earthquake 
of  1895  had  produced  any  noticeable  changes ;  the  result  is  to  show  that  no  such  dis- 
turbance bad  resulted. 

-Austria— Saliburg.  Spelunca  4  (1898) :  107-109.  Ftigger. 

Le  rt  Nixloch "  du  Wildmoos  pres  Fuse  hi  (Salzburg,  Autriche).    Par  M.  le  Pro- 
fesseur  Eb.  Fiigger. 

-Austria— Speleology.        Globus  75  (1899) :  313-318, 333-335.        Crammer  and  Sieger. 

Untersuchungen  in  den  Otscherhohlen.    Von  Prof.  Hans  Crammer  u.  Prof.  Dr. 
Bob.  Sieger. 

On  the  exploration  of  the  caves  of  the  Oetschberg. 

Austria— Styria.  Spelunea  4  (1898) :  98-106.  Herens. 

La  Caverne  de  Batelstein  en  Styrie.    Par  C.  G.  Hentas  (1720). 

The  description  from  an  old  manuscript  of  an  eurly  exploration  of  one  of  the  caves 
of  Styria. 

Austria— Tirol.  Abh.  G.  Ge$.  Wien  1  (1899) :  77-89.  Damian. 

Seestudien.    Lago  di  Serraia,  La  go  delle  Piazze,  Prag&er  Wildsee  und  Antholzer 
See.    Von  Josef  Damian.     With  Maps. 

Austria— Tirol.  Globus  75  (1899) :  383-384.  Jaeger. 

Das  Innthal  bei  Kufstein  und  die  Eiszeit.    Von  Julius  Jaeger. 

Austria-Hungary.      M.  k.  u.  h.  Militar-Q.  I.  18,  1898  (1899):  41-63.  Sterneck. 

Das  neue  Dreiecksnetz   1.   Ordnung  der  osterreichisch-ungarischen  Monarchic 
Von  Robert  v.  Sterneck.     With  Map. 
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Austria-Hungary— Surveys.    M.k.u.k.  MUit*r.Q.  L  18, 1898  (1899) :  80-92.       Steeb. 

Die  neneren  Arbeiten  der  Mappierungd-Gruppe.  Von  Christian  Bitter  t.  Steeb. 
With  Map*. 

France.  Berthamt. 

Service  Geographique  de  PAnnee.  La  Carte  de  Franoe,  1750-1898.  £tude  hia- 
torique  par  le  Colonel  Berthaut.  2  toIb.  Paris.  Imprimerie  da  Service  Geo- 
graphique, 1898-1899.  8ize  11  x  9,  pp.  (vol.  L)  xviii.  and  342 ;  (vol.  ii.)  586.  Map* 
and  Plato*.    Presented  by  the  French  Minister  of  War. 

Franoe.  Spdunca  4  (1898) :  12-17.  Galimard. 

Lea  Caveaux  de  Verpant,  Commune  de  Flavigny  (Cote  d'Or).  Besultat  des 
fouillea.    Par  M.  Joseph  Galimard.     With  Illustrations. 

France.  Tijd*.  K.  Ned,  Aard.  Genoots.  Amsterdam  16  (1899) :  37-42.  Xnjper. 

Frankr\jk  en  lijne  landeohappen.    Door  J.  Kuyper. 

A  table  giving  the  old  provinces  of  Franoe  in  alphabetic  order,  with  the  capital, 
the  departments  into  which  they  are  now  divided  and  their  capitals,  and  the  natural 
districts,  the  names  of  which  very  frequently  are  expressive  of  geographical  cha- 
racteristics. 

France.  B.S.G.  Geneve  38  (1899) :  25-39.  Lugeam. 

L'origine  dn  Chablais.    Par  M.  Maurice  Lugeon. 

On  the  geological  structure  of  the  Alps  in  the  Chablais,  the  summary  of  a  com- 
prehensive research. 

Franca  Spelunea  4  (1898) :  24-31.  m»™»k^ 

La  grotte  de  Magagnoso  ( Alpes  Maritimes).  Par  M.  Chiris  Marcelin.  With  Plan 
and  Illustration*. 

France— Languedoe,       B.S.  Languedoe  G.  81  (1898) :  435-458.  Fondouee. 

Contribution  a  une  faune  historique  du  Baa  Languedoe.  Par  Caxalis  de 
Foudouoe. 

Franoe— Luncvilla         B.  Trim.  8.G.  de  TEst  (1898) :  409-437.  Andriot. 

Re'partition  de  la  population  dans  rarrondissement  de  Luneville,  d'apres  le  relief, 
la  nature  du  sol,  les  cultures,  lea  industries.    Par  M.  E.  Andriot.     With  Map. 

France— Marseilles. 

Congrea  National  des  Sooie*tes  Franchises  de  Geographic  XIX*,  Session — 1898 — 
Marseille.    Etudes  box  Marseille  et  la  Provence.     Appendioe :  La  Socie'te*  de  Geo- 

Ephie  de  Marseille  (Hiatoire  de  la  Societe*  et  Table  du  Bulletin),  1876-1898. 
nettle,  1898.    Sixe  10  X  6},  pp.  130  and  70.    Maps,  Plan*,  and  Illustration*. 

France— Ment  Blanc  Duparc  and  Mraaee. 

JsVm.  8,  Phy*.  et  cTHistoire  Sat,  Geneve  33  (1898) :  1-228. 

Becherohes  treologiqoes  et  pe'trographiques  sur  le  massif  du  Mont-Blanc.  Par 
Louis  Duparc  et  Ludovic  Mraxec.     With  Plate*. 

Franca  and  Italy.    B.  Union  G.  Nord  de  la  France  19  (1898) :  289-295.  Thmry. 

Projet  de  jonction  gecdeaique  entre  la  France  et  l'ltalie.  Par  Cassini  de  Thury, 
en  1776. 

Germany — Baden.  TOig. 

Die  Yeranderungen  der  Yolksdichte  im  nordlichen  Baden  1S52-1S95.    Yon  Dr. 

Carl  Vhlig. — Forschungen  mr  deutachen  Landes-  und  Yolkakunde  .  .  .  lwrmna- 

gegeben  von  Dr.  A.  KirchhoC    Elfter  Band.     Heft  4.     Stuttgart :  J.  FngnHww^ 

1899.     Sixe  9£  x  b^,  pp.  107-228.    Maps. 

On  the  ch*nc*s  in  the  distribution  of  population  in  Northern  Baden  between  1858 
and  1S95.  A  map  of  the  density  of  population  is  given  for  each  of  the  two  years 
named,  and  a  third  map  showing  the  relative  increase  or  diminution  of  density. 

Qarmany— Bortacra  Plain.     Verk.  Gt*.  Erdk.  Berlin  36  (1899) :  12S-139.         w^sra^^ 

Herr  Dr.  Keilhack  :  Thai-  und  Seebiklunir  im  Gebiet  des  Baltischen  Hohenruckena. 
With  Map. 

On  the  ancient  valley  and  lake  systems  of  Northern  Germany,  and  a  consideration 
of  the  causes  which  led  t>  their  origin  and  extinction. 


Litauea,  cine  Land~»-  und  Yolkakunde.    Yon  Dr.  Albert  Zweck.   (Deutsche*  Land 
und  Leben  ia  Eix.ielschildexungen.     Landschaitakunden  und  Stiutegeschichteii. 
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I.  Landschaftakunden.)  Stuttgart:  Hobbing  &  Bttchle,  1898.  Size  8}  x  6, 
pp.  viii.  aod  452.    Maps  and  Illustrations.    Price  8«. 

A  physical  and  anthropogeographioal  description  of  the  north-eastern  portion  of 
Prussia. 

Germany— Rhine  Province,    Deutsche  Rundschau  G.  81  (1899) :  306-309.  Mehlis. 

Glaoiale  Ersoheinangen  vom  Hartgebirge.    Von  Prof.  Dr.  C.  Mehlis. 
Germany— ScbJeswig.         Petermanns  M.  45  (1899) :  37-40.  Langhans. 

Deutsche  und  Danen  in  Nordsohleswig.    Yon  Paul  Langhans.     With  Map. 
A  study  of  the  distribution  of  the  German  and  Danish  languages  in  Sohleswig  at 
different  periods  since  the  annexation  of  the  province. 

Ore***.  Leonhard. 

Die  Insel  Kythera.  Eine  geographische  Monograph ie.  Von  Dr.  Richard  Leonhard. 
— Dr.  A.  Petermann's  MitteUungen.  Erganzungsheft  Nr.  128.  Gotba :  J.  Perthes, 
1899.    Size  11x7},  pp.  48.    Map. 

Knngary.  Mem.  8.  Speleologie  3  (No.  16)  (1898) :  1-20.  Siegmeth. 

Notes  but  lea  Cavernes  de  Hongrie.  Par  M.  Charles  Siegmeth.  With  Plant)  and 
Illustrations. 

Hungary— Towns.       Abr€q€B.S.  Hongroise  G.  26  (1898) :  42-50.  Thirring. 

Die  Bevdlkerungsverh'altnisse  der  ungarisohen  Stadte  im  Jahre  1777.  Von  Dr. 
Gustav  Thirriog. 

Italian  Alps— Glaciers.     Mem.  8.G.  Italiana  8  (1898) :  155-174.  Marson. 

Sui  ghiaooiai  del  Massiccio  del  M.  Disgrazia  o  Pizzo  Bello.  Osservazioni  del  1897. 
Nota  del  socio  Prof.  Luigi  Marson.     With  Map  and  Illustrations. 

Italian  Alps— Glaciers.     Mem.  S.G.  Italiana  8  (1898)  :  175-198.  Marson. 

Sui  ghiacciai  italiani  del  Bernina  proprio.  Prime  Osservazioni  del  1897.  Nota 
del  socio  professore  Luigi  Marson.     With  Map  and  Illustrations. 

Italian  Alps— Glaciers.        Biv.  G.  Italiana  6  (1899) :  94-97.  Marinelli. 

Lo  studio  del  movimento  dei  ghiacciai  in  Italia  nel  1898.  Rapporto  annuale  II.  di 
G.  Marinelli. 

Italy— Meteorology.  Riv.  G.  Italiana  6  (1899) :  201-211.  Saija. 

Deviazioni  delle  medie  meteorologiche  mensili  normali  dalla  corrispondente  media 
annua  in  Italia.     Nota  di  G.  Saija. 

Italy— Venice.  Riv.  G.  Italiana  6  (1899) :  98-104.  Bertolini. 

Ancora  della  Linea  e  dei  Fiumi  di  Resorgiva  in  relazione  alle  lagune  e  al  territorio 
Veneto  dei  Prof.  G.  L.  Bertolini. 

Italy— VesuYius.  Alpine  J.  19  (1899) :  437-440.  Anderson. 

Vesuvius  :  a  Note  on  the  Eruption  of  September,  1898.  By  Tempest  Anderson,  m.d. 
With  Illustrations. 

Mediterranean — Crete.  — — 

Turkey,  No.  1  (1899).  Further  Correspondence  respecting  the  Affaire  of  Crete. 
London :  Eyre  &  Spottiswoode,  1899.  Size  13 J  x  8 J,  pp.  xiv.  and  152.  Plan. 
Price  Is.  5}d. 

Vetherlands.     Tijds.  K  Ned.  Aard.  Genoots.  Amsterdam  16  (1899):  143-177.        Lorie. 
Het  Brongas  in  Nederland.    Door  J.  Lone*. 
On  springs  of  natural  gas  in  Holland. 

Netherlands— Language.  Winkel. 

Tijds.  K.  Ned.  Aard.  Genootschap  16  (1899) :  No.  1  Supplement,  49-124. 
De  Noordnederlandsche  tongvallen.     I.   De  Germaunsche  lange  M  ofj  Neder- 
landsche  lange  A.     Door  Dr.  J.  te  Winkel.     With  Map. 
On  the  distribution  of  the  pronunciation  of  certain  vowel  sounds  in  Holland. 

Horway.  Z.  Ges.  Erdk.  Berlin  88  (1898)  :  3G7-392.  Magnus. 

Zur  Siedelungskunde  von  Norwegen.  Von  Dr.  Phil.  Hagbart  Magnus.  With 
Maps. 

Horway.  Alpine  J.  19  (1899):  414-437.  Slingsby. 

Mountaineering  in  Arctic  Norway.  By  William  Cecil  Slingsby.  With 
Illustrations. 
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Russia— Meteorology.  

Observations  faites  a  I'observatoire  me*teorologique  de  rUniversite*  Imperiale  de 
Moseou.  July— December,  1896,  with  Annual  Summary;  1897,  and  Annual 
Summary,  January — November,  1898.    Size  11x8. 

Scandinavia.  Baedeker. 

Norway,  Sweden,  and  Di  nmark.  Handbook  for  Travellers.  By  Karl  Baedeker. 
With  32  Map*,  21  Plans,  and  three  small  Panoramas.  Seventh  Edition.  .Leipsio :  K. 
Baedeker,  1899.  Size  6}  X  4J,  pp.  lxxx„  461,  and  40.  Price  10  marks.  Two  Copies 
One  Presented  by  the  Publisher,  the  other  by  Messrs.  Didau  dt  Co. 

Southern  Europe.  Merad. 

Vztah  polooetrova  Apeuninskeho  ku  Balfeanskemu  po  strance  geografie  fysikalne'. 
Srovnava  F.  Nerad.    V  Uh.  Brode,  1898.    Size  10  x  6},  pp.  42.    Presented  by  the 
Author. 
A  comparison  of  the  physical  geography  of  the  Italian  and  the  Balkan  peninsulas. 

Switzerland.  B.  Union  G.  Nord  de  la  France  19  (1898) :  217-226.  Maquet. 

L'Engadine,  le  Massif  de  la  Bornina.    Par  M.  Maquet. 
Switierland— People.  B.8.Q.  Geneve  38  (1899):  57-76.  Pitard. 

Contribution  a  l'ethnographie  du  Valais.    Par  M.  Eugene  Pitard. 
Switzerland— Rainfall.        B.S.G.  Geneve  38  (1899) :  52-57.  Gautier. 

La  pluie  en  Suisse  et  a  Geneve.    Par  M.  Baoul  Gautier. 
Turkey.  Deutsche  Rundschau  G.  21  (1899)  :  295-302.  Struek. 

Wodena.    Von  Adolf  Struck.     With  Illustrations. 

United  Kingdom— England.    J.R.  Agricultural  8. 10  (1899) :  30-86.  Bear. 

Flower  and  Fruit  Farming  in  England.  III.  Fruit  Growing  in  the  Open.  By 
William  E.  Bear. 

United  Kingdom — Meteorology.  

Meteorological  observations  at  Stations  of  the  Second  Order  for  the  year  1895. 
Edinburgh :  Printed  for  Her  Majesty's  Stationery  Office.  London  :  Eyre  &  Spottia- 
woode,  1899.  Size  12*  x  10,  pp.  184.  Map.  Price  22s.  6d.  Presented  by  the 
Meteorological  Office. 

United  Kingdom— St  Kilda.  Kearton. 

With  Nature  and  a  Camera,  being  the  Adventures  and  Observations  of  a  Field 
Naturalist  and  an  Animal  Photographer.  By  Riohard  Kearton.  Illustrated  by 
180  Pictures  from  Photographs  by  Cherry  Kearton.  London :  Cassell  &  Co.,  1898. 
Size  9$  x  6},  pp.  xvi.  and  368. 

This  book  contains  some  chapters  on  St.  Kilda. 

United  Kingdom— SootUnd.      Geolog.  Mag.  6  (1899) :  196-199.  Harker. 

Glaciated  valleys  in  the  Cuillins,  Skye.    By  Alfred  Harker. 

United  Kingdom— Yorkshire.        Sftlunca  4  (1898) :  31-39.  

La  descente  de  Rowten-Pot  (Yorkshire,  Angleterre).    With  Plans  and  Illustrations. 

ASIA. 
Arabia.  Landberg. 

Die  Expedition  nach  Sttd-Axabien.  Bench  t  an  die  kaiser  lie  he  Akademie  der 
Wissenschaften  in  Wien.  Von  Dr.  C.  Graf  Landberg.  (2  parts.)  Size  9x6, 
pp.  186.    Presented  by  the  Author. 

Dr.  MUller' b  description  of  the  Austrian  expedition  to  Southern  Arabia  appeared  in 
the  Journal  for  June  (vol.  xiii.  p.  638);  this  is  Count  Land  berg's  report  of  his  dealings 
with  the  native  sultans  and  bis  grievances  against  Dr.  Miillcr.  An  English  translation 
is  promised  to  be  published  in  London  at  an  early  date. 

Arabia— Yemen.  B.S.R.G.  oVAnvers  23  (1899) :  79-97.  Chiraay. 

Une  excursion  au  Yemen.    Par  M.  Desire*  Charnay. 

Armenia.  Sitz.  A.W.  Berlin  (1899):  116-120.  Belok  and  Lehmann. 

Bericht  tiber  eine  Forschuo^sreise  durch  Armenien.  Von  W.  Belok  und  C.  F. 
Lehmann. 
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Aria— Britiih  and  French  Ponatiioni.  Wagner. 

Petermanns  M.  45  (1899) :  147-150. 

Die  Groeae  der  britisehen  and  franiosischen  Besitzungen  in  Voider-  and  Hinter- 
indien.    Von  Hermann  Wagner.     With  Map. 

Central  Asia.  Hedin. 

Dnrch  Asiens  Wuaten.    Drei  Jahre  auf  neuen  Wegen  in  Pamir,  Lop-nor,  Tibet  und 
China.     Von  Sven  Hedin.     2  vols.     Leipzig:   F.  A.  Brockkaus,   1899.     Size 
9|  X  6J,  pp.  (vol.  i.)  xx.  and  512;  (vol.  ii.)  x.  and  496.    Maps,  Portrait,  and  Illus- 
tration*.    Two  copies,  one  presented  by  the  Publisher,  the  other  by  Messrs.  Methuen 
&Co. 
The  German  version  of  Dr.  Hedin's  '  Through  Asia '  is  very  handsomely  printed  and 
bound  in  coloured  boards  of  a  striking  Oriental  design.    The  contents  are  practically 
identical  with  those  of  the  English  translation  of  the  great  trans-Asian  journey. 

Central  Asia  and  Tibet.  Dntrenil  de  Rhine. 

J.-L.  Dutrenil  de  Rhine.  Mission  Scientifique  dans  la  Haute  Asie,  1890-1895. 
Troisieme  Partie.  Histoure — Linguistiquc — Archeologie— Geographic.  Par  F. 
Grenard.  Appendices  scientifiques.  Paris:  £.  Leroux,  1898.  Size  11  x  9, 
pp.  404.     Illustrations.     Presented  by  the  French  Minister  of  Public  Instruction. 

Xndia— Anthropology.         JR.  Asiatic S.  (181)9) :  329-356.  Hewitt. 

The  Pre- Aryan  Commercial  Village  in  India  and  Europe.    By  J,  F.  Hewitt 

Xndia — Historical.  Van  der  Kemp. 

Bijd.  Taal-,  Land-en  Volkenk.  Xed.  Indie  6  (1899)  :  247-283. 

De  teruggave  der  Nederlandsche  factorijen  in  Hindostan  Krachtens  het  Londensch 
tracta&t  van  13  Augustus  1814.     Door  P.  H.  van  der  Kemp. 
On  the  relinquishment  of  the  Dutch  factories  in  India  after  the  Treaty  of  Paris. 

India — Madras.  

Report  on  the  Administration  of  the  Madras  Presidency  during  the  year  1897-98. 
Madras,  1898.  Size  13£  x  8£,  pp.  xvi.  46,  254,  and  ccxii.  Diagrams.  Presented 
by  the  Superintendent,  Government  Press*  Madras. 

India — North- West  Provinces  and  Oudh.  


Report  on  the  Administration  of  the  North- WeBt  Provinces  and  Oudh  for  the  year 
ending  March  31,  1898.  Allahabad  :  1899.  Size  13*  x  8*,  pp.  xxxvi ,  210,  and 
196. 

Indie, — Punjab. 


Report  on  the  Administration  of  the  Punjab  and  its  Dependencies  for  1896-97; 
Ditto  for  1897-98.  Lahore,  1898-99.  Size  13$  x  Sh,  pp.  (1896-97)  xii.,  14,  278, 
and  clxxxiv. ;  (1897-98)  xiv.,  14,  296,  and  cexxxviii.     Maps. 

India— Punjab.  J.E.  India  Assoc.  30  (1899) :  30-43.  Roe. 

The  Tribes  and  the  Land  of  the  Punjab.     By  Sir  Charles  Roe. 

Indian  Ocean— Seychelles.       T.  Liverpool  U.S.  (1898) :  30-39.  Merian. 

The  Seychelle  Islands.     By  Mons.  Alfred  Merian. 

Japan  and  Korea.  Lievre 

B.8.G.  Com.  Havre  (1897):  224-253;  (1898):   1-33,  97-113,  129-165,  195-211. 

Promenades  japonaises  ot  coreennes  (1894-9(5).  Par  Daniel  Lievre.  With 
Illustrations. 

Jspan— Lnohn  Iilands.  Fnrnets. 

Life  in  the  Luchu  islands.  By  Dr.  William  H.  Furness.  3rd  Author's  Edition. 
Extracted  from  Bulletin  of  the  Museum  of  Science  and  Art,  University  of  Penna. 
No.  1.  vol.  ii.  Philadelphia,  January,  1899.  Size  9$  X  6,  pp.  28.  Illustrations. 
Presented  by  the  Author. 

Malay  Arohipelago — Amboina.  Wichmann. 

Tijds  K.  Ned.  Aard.  Genoots.  Amsterdam  16  (1899):  109-142. 

Der  Wawani  auf  Amboina  und  seine  angeblichen  Ausbriicho.  Von  Arthur 
Wichmann.     With  Map. 

Malay  Archipelago— Java.    Mtteorolog.  Z.  16  (1899):  5-21,  63-76.  Kohlbrngge. 

Metoorologische  Beobachtungen  zu  Toeari  (Java).  Ein  Beitrag  zur  Kenntniss 
deB  Hohenklimas  tropischer  Inseln.     Von  J.  II.  F.  Kohlbrugge. 

Persia.  ^       B.S.  Neuchateloise  G.  11  (1899)  :  27-62.  Reolm. 

La  Perse.    Par  Elise'e  Beclus. 

No.  II.— August,  1899.]  q 
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Philippine  Islands.       OesUr.  tfonats.  Orient.  25  (1899):  81-33.  Blumentritt. 

Die  Filipinos  als  Herren  im  eigenen  Hause.     Eine  ethnographisch-politisohe 
Studie  von  F.  Blumentritt. 

Philippine  Islands— Ornithology.  Worcester  and  Bourne. 

P.  U.S.  National  Museum  20  (1898)  :  549-625. 

Contributions  to  Philippine  Ornithology.    Part  i.    A  List  of  the  Birds  known 
to  inhabit  the  Philippine  and  Palawan  islands,  showing  their  Distribution  within 
the  Limits  of  the  two  Groups.    By  Dean  C.  Worcester  and  Frank  S.  Bourns. 
'    Part  ii.    Notes  on  the  Distribution  of  Philippine  Birds.    By  Dean  G.  Worcester. 
With  Map  and  Charts. 

Russia^-Caueasus.  Alpine  J.  19  (1899) :  397-410.  Dent. 

The  First  Ascent  of  Tsiteli  (Central  Caucasus).    By  C.  T.  Dent 

Russia— Siberia.  Scottish  O.  Mag.  15  (1899) :  225-256.  Barrett-Hamilton. 

Kamchatka.    By  G.  E.  H.  Barrett-Hamilton.     With  Map  and  Illustrations. 

Turkey— Asia  Minor.  Globus  75  (1899) :  301-305.  Chant**. 

Cbantres  Reisen  im  Antitanrus  und  in  Cilicien.    II.     With  Illustrations. 

Turkey— Asia  Minor.  Esoherieh 

Jahresb.  O.  Oes.  Munchen,  1896  u.  1897  (1898):  99-116. 
Aus  Eleinasien.    Von  Dr.  K.  Escherieh. 

Turkey— Palestine.    Palestine  Exploration  Fund  Q.  Statement  (1899) :  89-111.      Bliae. 

Second  Report  on  the  Excavations  at  Tell  Zakariya.  By  F.  J.  Bliss,  ph.d.  With 
Plans  and  Illustrations. 

Turkey — Palestine.  Clennont-Oannoau- 

Palestine  Exploration  Fund  Q.  Statement  (1899) :  118-127. 

A  Newly  Discovered  Hebrew  and  Greek  Inscription  relating  to  the  Boundary 
of  Gezer.    By  Prof.  C.  Clermont-Ganneau,  ll.d. 

Turkey— Syria.  M.G.  Ges.  Wien  42  (1899) :  14-18.  Dioner. 

Noch  ein  Wort  iiber  die  Katastrophe  von  Sodom  und  Gomorrha.    Von  C.  Diener. 
A  reply  to  Dr.  Blankenhorn's  criticisms  on  the  author's  earlier  paper. 

AFRICA 

Africa  and  Disooyery.       Rev.  Seientifique  11  (1899):  545-553.  Foa. 

L'invasion  europeenne  en  Afrique.  Sa  marche,  ses  progres,  son  e'tat  actuel.  Par 
M.  Edouard  Foa. 

AMea— Climatology.  Brit.  Assoc.  Rep.  (1898) :  603-610.  Rayenftein. 

The  Climatology  of  Africa. — Seventh  Report  of  a  Committee. 
Afrioa— Railways.  Oesterreich.  Monats.  Orient.  25  (1899) :  51-54.  

Die  transafrikanische  Eisenbahn. 
On  the  projected  "  Cape  to  Cairo  "  railway. 

Afrioa— Railway.        Deutsche  Rundschau  Q.  21  (1899) :  402-410.  Hayek. 

Die  afrikanische  Transcontinentalbahn.    Von  Dr.  G.  v.  Hayek. 

Description  of  the  projected  "  (.'ape  to  Cairo "  railway,  mainly  translated  from 
the  Times. 

Africa— Travel.  Mouvement  G.  16  (1899):  247-257.  Wanton, 

La  Vingt-Deuxieme  traversee  de  1' Afrique  Centrale  de  l'Atlantique  au  Golfe 
d'Aden  par  le  commandant  Marchand  (aout  1896 — mai  1899).  Par  A.  J. 
Wauters.     With  Portrait  and  Maps. 

Algeria— Sahara.  Ann.  G.  8  (1899):  231-241.  Flamand. 

La  traversee  de  l'Erg  occidental.  Grandee  dunes  du  Sahara  oranais.  Par  M. 
G.-B.-M.  Flamand.     With  Map. 

Algeria— Sahara.  lie  v.  Scientifiqtie  11  (1899) :  651-654.  Lahaohe. 

L'eau  dans  le  Sahara.    Par  M.  Lahache. 

Au  extract  from  an  official  report  regarding  the  wells  of  the  Algerian  Sahara  in 
the  Wed-Mya  between  Biskra  and  Tugurt 

Congo  State.  Mouvement  G.  16  (1899)  :  316-317.  

Le  ohemin  de  fer  des  Stanley-Falls  aux  grands  lacs.     With  Map. 
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Africa. 
rainattoD  of 


Le  Roy. 


Congo  State.  Stainier. 

Etat  Indcp  iijunt  ilu  Congo.  Annales  dti  Muee>  (in  Ciingo  piibliiius  par  ordre  da 
Secretaire  .rl'ltat,  Se'rio  ill  —  Ethuogrjpbiu  el  Anthropologic.  L'Age.  de  la 
Pierre  »u  Congo.  Pur  Xavier  Slainier.  Tome  i.— Faao.  i.  [London  :  Willinma 
4  Norgate],  1899.  Size  1 J  X  1 1  J,  pp.  24.  Plata.  Pratented  by  M.  U  Seen/tain 
de  Vfitat  TnAtpatfaia  da  Cowjo. 
On  the  polished  and  chipped  stone  implement*  of  Uil-  Congo  State,  wjiii  BoldBod 

plates  of  stine  spearheads,  etc. 

Egypt-Irrigation.  

Public  Works  Miuislrv.  Report  "f  the  Administration  nf  the  Irrigation  Depart- 
ment for  ]».'■■.  bv  \V.  K.  liurstiu  (pp.  HSj;  l.s:.:i  (],,,.  17.;.  size  11J  x  8J) ;  1894 
(pp.  1*6);  1895  (pp.  118.  size  l-.'J  x  Di:  lSOtKpp.  '«*>:  lSt*7.  Cairo:  National 
Printing  Office.  1893-1898.    Sine  11  x  7J,  pp.  248,     Mapi  and  Senlioni. 

Egypt— Hile.  &»<*«  9  (1899) :  6*4-647, 

Proposed  Survey  of  tlie  Nile. 
Ba print  of  nti  article  from  The  Timet  on  Dr.  Anderson's  proposed  ei 

the  fish  fauna  of  the  Nile. 

Xgypt-lTili 

Nile  Flood,  1882.      By  W.   E.  Garslin.     Cairo,  1892.      Size  13*  X  8*. 
by  Hit  Author. 
Frenoh  Congo.  B.8.R.U.  d'Aneett  22  (1899) ;  279-282. 

Lea  PygmceB— Ncgiillc.-  d'Afriijuc.     Pur  Mgr.  Le  Roy. 
On   the   dwarf  tribes  of  the  Gabun,  extracted  from  the  complete  i 
3f Duramen  <  antietclaeugiite  beige. 
Trench  East  Afrioa— Jibuti.    X.S.G.  Lflon  16  (1899)  :  499-502. 

Un  voyage  a  Djibouti.    Par  M.  Cbarmetaiit. 
French  Sudan.  See.  FrancaiteSi  (1899):  129-135.  Vasoo. 

Sotidiui  Franeitis :  Le  Massacre  de  la  mission  Cazeroajou.     Par  G.  Vaeco. 
Details  of  the  treacherous  murder  of  Captain  Cazemajou  by  the  Serky  of  Binder,  a 
town  placed  in  the  French  sphere  by  the  recent  Anglo-French  Niger  Convention. 
French  West  Africa.  B.S.O.  Marttilh  22    (1S98):  175-181.  Voulot. 

La  France  dans  la  Bouclc  du  Niger  et  la  oooquele  du  Mossi,  conference  de  M.  le 

capitaine  Voulet      With  Map. 
German  East  Africa.  Ambronn  and  Groasmans. 

.If.  Deulteh.  Sehatcgeb.  12   (1899)  :  44-50. 

Resultate    aua  den  geographischen  OrtBhotiminiingen  des  Hauptmauns  Ramsay 

auf  der  Reiae  nach  Udjidji   nuil  an  dieaern  Orte  aelbst     Januar  bis  Juni  1897. 

Bearbeitet  von  L.  Ambronn. 

Bestinimungen  der  geographiiohan  Ureite  einer  Reihe  von  Orten,  ausgefuhrt  von 

Hauploianu     Ramsav    anf    der    Tongwo. Expedition    and    auf    einern     spsteren 

Marsehe  in  der  Zeit  vom  23  August  Ui  13  Dei.  1897.    Bearbeitet  vi 

bronti  und  E.  (i  rohsmann. 
Germin  Boutb-WeK  Africa.     M.  Deuinl..  SAuttgA  12  (1899)  :  41-43. 

ABlronornische  Ortebestimmungen    in  Siidwcst-Afriku.     Ausgefiihrt  »■ 

uuiun  v.  EstorlT.     Herei'hrict  imii  Aslrniioiu  M.  Sohuauder. 
German  South -West  A  frioa.  Deuttche  KoIoniaU.  16 <  1899):  153-154,160,  Eeichenbaoh, 

Die   Beaiedeluug   Dciitach-Sudwostafritas.      Von  Dr.  Ernst  Stromer  v.  Reichen- 

Germen  West  Africa— Kamerun.   S.S.  Ncuelialetoiie  G.  11  (1899):  109-115.  Chapuii. 

Excursion  au  Knmemn.    Par  F.  Chapuis. 
German  West  Africa — Kamerun.     M  Deutrh,  .ichaligeb.  IB  (1891') :  Moiael. 

Begleitworte  zti  der  Karta  des  uordliohcu  Bulugcbietea.     Von  Mas  Moiael.  With 

German  West  Africa— Togo.    M.  Deulich.  Schaltgeb.  12  (1899) :  1-37. 

Ueber  das  Hiirmattanpbanomen  in  Togo.  1.  BeobachAmgan  fiber  din  Hariualtan 
von  Dr.  H.  Giuuer;  -.  Ufinei-kiingi  n  ^  ti  don  tu'-tcornloyisctjen  IS.Ti^irlitungen  in 
llii-niiir.'Klnirg  viii  A.  Misclilit-h ;  11.  [iem.Tkungrri  /n  din  meti  "rolngischen 
Beobnclitungeu  in  Bngn-Wangiira  im  M'irz  \S\>7  von  Leutnunt  v.  Seofried :  4. 
SohluBsberaerkung  von  Dr.  von  Daucbelmuu. 

«S 


i  L.  Am 


Eitorff. 

i  Haupt- 
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Madagascar.  T.  Liverpool  G.8.  (1898) :  17-30.  CftMlfr. 

Madagascar.    By  Lady  Colvile. 

Madagascar.  B.S.O.  Com.  Pans  21  (1899) :  33-40.  Conty. 

Lob  cultures  an  Bresil  et  l'avenir  de  Madagascar.    Par  M.  A.-R.  Conty. 

Madagascar.  B.  Trim,  8.G.  de  VEst  (1898) :  438-469.  Oourttt. 

Qnelqnes  reflexions  snr  l'origine  des  Malgaches.    Par  M.  E.  Courtet.    With  Plate. 
Madagascar.  B.S.O.  Com.  Parts  21  (1899) :  64-79.  Durand. 

La  route  de  Tamatave  a  Tananarive.  Description  sommaire  du  pays.  Par  M.  A. 
Durand.     With  Map. 

Madagascar.  C.  Rd.  8.0.  Paris  (1899) :  114-122.  Sibillot. 

Population  dn  Haut-Boueni.    Par  M.  A.  Sibillot. 

Marocco.  Verh.  Ges.  Erdk.  Berlin  26  (1899) :  204-208.  Fitehtr. 

Herr  Prof.  Dr.  Tb.  Fischer :  Ueber  seine  Beisen  im  Marokkaniscben  AtlaB. 

Sahara.  Rev.  Francaise  24  (1899) :  94-104.  Demanene. 

Sahara :  La  marche  de  la  mission  Fourean-Lamy.    Par  G.  Demanche.  With  Map. 

Sahara.  C.  Rd.  S.O.  Paris  (1899) :  108-113.  Fnreau-Lamy. 

Mission  Fourean-Lamy. 

This  is  the  communication  from  M.  Foureau  mentioned  in  the  Journal  for  May 
(vol.  xiii.  p.  533). 

Sahara  Railway.  B.S.O.  Lyon  15  (1899) :  459-486.  Leroy-Beaulieu, 

Le  Transsaharien.    Par  P.  Leroy-Beaulieu. 

South  Africa.  

South  Africa.  Further  Correspondence  relative  to  the  Affairs  of  Swaziland. 
London :  Eyre  &  Spottiswoode,  1899.     Size  13}  X  8},  pp.  vi.  and  162.    Price  Is.  4d. 

South  Africa.  Verh.  Get.  Erdk.  Berlin  26  (1899) :  189-204.  Passarge. 

Herr  Dr.  S.  Passarge  :  Beisen  im  Ngami-Land.     With  Map. 

South-East  Africa.  B.8.  Neuchateloise  G.  11  (1899) :  63-92.  Grandjean. 

L' Invasion  des  Zoulou  dans  le  Sud-Est  Africain.  Une  page  d'histoire  ine*dite.  Par 
A.  Grandjean. 

M.  Grandjean  acquired  his  experience  as  a  missionary  in  Gazaland. 

Transvaal.  B.  Union  G.  Word  de  la  France  19  (1898)  :  206-216.  Guy. 

Le  Transvaal.    Par  M.  Camille  Guy. 

Tunisia.  B.  Union  G.  Nord  de  la  France  19  (1898)  :  193-205.  Dubois. 

La  Tunisie.    Par  M.  Marcel  Dubois. 

West  Africa.  Payeur-Didelot. 

B.  Trim.  S.G.  de  VEtt  (1895):  98,337,563;  (1896):  29,  217,381;  (1897):  177,897; 

(1898):  1,223. 

Deux  ans  et  demi  au  continent  mysterieux.  Notes  et  me'moires  sur  le  Gabon- 
Congo  et  la  cote  occidentale  d'Afrique.    Par  M.  Payeur-Didelot. 

NORTH  AMERICA. 

America — Bibliography.  

American  History  and  Geography.  Books  and  Maps.  Part  i.  (Books).  Amsterdam : 
F.  Muller  &  Co.     Size  9}  X  6},  pp.  88.     Presented  by  the  Publithers. 

Canada— British  Columbia.  Brewer. 

Prospecting  in  British  Columbia.  A  Paper  read  before  the  Institution  of  Mining 
Engineers.  By  Wm.  M.  Brewer.  Annual  General  Meeting  at  Birmingham, 
September  13,  1898.  Excerpt  from  the  Transactions  of  the  Institution  of  Mining 
Engineers.  London  and  Newcastle-upon-Tyne,  1899.  Size  10  x  6$,  pp.  10.  Map. 
Presented  by  the  Institution  of  Mining  Engineers. 

On  the  Lillooet  river,  a  tributary  of  the  lower  Fraser. 
Canada— Department  of  the  Interior.  » 

Annual  Report  of  the  Department  of  the  Interior  for  the  year  1898.  Ottawa, 
1899.     Size  10  x  6$,  pp.  xxxiv.  and  470.     Illustrations. 

Canada— Ethnological  Survey.    Brit.  Assoc.  Rep.  (1898):  696-712.  

An  Etl  no  logical  Survey  of  Canada.— Second  Report  of  the  Committee. 


GEOGRAPHICAL    LITERATURE    Of    THE    MONTH. 


288 


Canada— Geological  Survey.  

Geological  Survey  nf  Canada.      Annual  Ruport,  vol.  r.  Part  S.     Section  of  Mineral 
StfltislicH   and   Mines.     Annual  Report  for   1897.     Ottawa,  1S99.     Bile  10  X  «J. 
pp.  -Li'i,     Map.     J'rr*:  Mf'.-rf  '■;/  (A-.-  (iY(Ji»/i'<  al  Survey  of  Canada. 
Canada— Hudson  Bay.     Hep.  SmitUonian  I.  1H97  (1898) :  359-307.  Bell. 

Rising  of  the  Loud  around  Hudson  Bay.     By  Robert  Bell. 
Canada  North-Wait  Territory.  Macdonald. 

BlaekwowTt  Mag.  165(1899):  986-I0Q2;  166(1899);  71-87. 

Pioneering  in  Klondike.     By  Alexander  Macdonald. 
Canada-Sable  Island.       P.  nad  T.R.3.  Canada  3  (1897) :  131-13S.  Patterton. 

Supplementary  Notes  on  Sable  lalaud.     By  tlio  Rev.  George  1'atlorson,  D.D,,  etc. 
Canada  and  Alaska.  B.S.G.  Paris  80  (1899) :  95-132.  LobeL 

Le  Klondyke,  l'Alaikn,  le  Yukon  it  Im  Um  AMonl  ieDnee.     Par  M.  Loieq  do  Lobel. 
With  Map. 
Mexico.  B.S.G.  Com.  rari*  21  (1899):  41-63.  Schtenfeld. 

Sinaloa,  uu  dee  £tots-Unis  du  Mexinue.     Par  M.  Sohceufi  |.l. 
North  American  Saa-bed,     P.  ami  T.H.S.  Canada  3  (1897) :  107-116.  Bailey. 

The  Bay  of  Funny  Trough  in  American  Geological  History.    By  Prof.  Bailey. 
St.  Lawrence— Temperature.     P.  and  T.It.S.  Canada  3  (1897):  17-30.  Barnes. 

On  some  Measurements  of  the  Temperature  of  the  Lacliine  Rupide,  made  during 

the  Winter  of  1&90-97  with  n   DiltWrntu,!   I'l.ttiuuin  Th.rruonietcr.     By  Howard 

T.  Barnes. 
The  observations  wen;  made  with  a  v.-ry  sensitive  platinum  resistance  eleclric  ther- 
mometer, capable  of  showing  di  lie  re  need  of  one  -thousandth  of  :i  decree.     As  u  luatter 
of  fuel,  no  changes  mors  than  onu-huudredth  of  a  degree  from  the  freezing-point  Were 
detected  ia  winter. 
United  States.  B.  ^mrrionn  Q.S.  31  (1899):  118-122.  Gannett. 

The  Timber  Line.    By  Henry  Gannett. 
United  States— Calif oroia.    Sierra  Club  B.  2  (1899):  249-202.  Le  Conte. 

The  Basin  of  the  South  Fork  of  the  Sun  Joauuiu  River.     By  J.  N.  Le  Oonte. 
With  PlatM. 
United  States-Dakota.  Sptlunca  4  (1898):  77-81.  Owen. 

La  Cuverua  de  Criatal  (Dakota,  Ameri<iue).     Pur  Mies  I.uellu  A.  Owen.     With 

nkrtmrtow. 
United  States   -Geological  Survey  Walcott. 

United  Stutes  Geological  Survey,  Fossil  Medusa.     By  Clinrloa  Doolittle  Walcott. 

— Mouo^rupliD  "f  t.li'     L.'nitid  >i;it<~  Geologiaal  Survey.     Vol.  six,     Washington, 

1898.     Size  12  x  9},  pp.  viii.  and  102.     Plata.     Presented  by  the  Survey. 
Doited  States  National  Museum.  

Annual  Report  nf  IIhj   Hoard  nf  Hi-L,-enls  ol'  the  SmitWaiian  Institution  ...  for 

the  yeu.r  ending  Juno  'M.  [)?:»).     Report  of  the  l.S    National  Musuum.     Washing. 

ton,   laitS.      Size  9J  X  6,  pp.  Xiiv.  aud    1108.      JUttttTatioun.      Pretexted   by   the 

Smithsonian  Institution. 
United  States-  New  York.     B.  American  G.8.  81  (1899) :  101-117.  Tarr. 

Physical  Geography  of  New  York  State.    By  Ralph  8.  Tarr,    Port  vii.— Tho  Great 

Lakes  nnd  Niagara.      With  Mapi  and  Ittuetraiii,,,. 
United  States    -Pacific  Slope.     Xatiand  G.  Mug.  10  (1899):  145-159.  Gannett 

The  Redwood  Forest  of  tho  Paeiiic  OoBSt.      By  Henry  Gannett.      With  Man  and 

Wuttration*. 
United  States— Faoiflo  Slope.    Sational  G.  Mag.  10  (1899):  100-181.  leiberg, 

le  Climatic  Aridity  impending  on  the  Pacific  Slope?    The  testimony  of  the  forest. 

By  J.  B.  Leiberg. 

CENTHAL    AND    SOUTH    AMERICA. 

American  Republics.  

Commercial  liinciorv  of  ILe  American  Republics,  comprising  tho  Manufacturers, 
Merchants,  Shippers,  and  Bnnka  and  Bankers  engaged  iu  Foreign  Trade  j  together 
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with  the  names  of  Officials,  Maps,  Commercial  Statistics,  Industrial  Data,  and  other 
information  concerning  the  countries  of  the  International  Union  of  American  Re- 
publics, the  American  Colonies,  and  Hawaii.  2  vols.  Compiled  by  the  Bureau  of 
American  Republics,  International  Union  of  American  Republics.  Washington, 
1897-1898.  Size  12  x  9J,  pp.  (vol.  i.)  liv.  and  1070;  (vol.  ii.)  xxxviiiand  1590. 
Maps.    Presented  by  the  Bureau  of  American  Republics. 

These  huge  volumes  form  a  complete  directory  to  the  republics  of  Central  and  South 
America,  including  a  great  deal  of  commercial  information  regarding  the  countries, 
and  a  list  of  the  commercial  firms  and  individuals  arranged  according  to  occupation. 

Brazil.  Coudraau. 

Henri  Coudreau.    Voyage  entre  Tocantins  et  Xingu,  3  Avril  1898—3  Novembre 
1898.    Paris:  A.  Lahure,  1899.    Size  11}  x  9,  pp.  210.    Maps  and  Illustration* 
Price  6s.  3d. 
This  report  is  accompanied  by  a  large-scale  route-map  of  the  expedition. 

Bradl—Sao  Paolo.  G.Z.  5  (1899) :  318-325.  «— i^«n 

Der  Staat  Sao  Paulo  in  Brasilien  und  sein  Landbau.  Von  Prof.  Dr.  Josef  v. 
Siemiradzki. 

Cm}*.  Contemporary  Rev.  76  (1899):  118-131.  Peres. 

The  Independence  of  Cuba.    By  Antonio  G.  Peres,  ll.d. 

Cuba.  Porter. 

Industrial  Cuba.  Being  a  Study  of  Present  Commercial  and  Industrial  Conditions* 
with  suggestions  as  to  the  opportunities  presented  in  the  Island  for  American 
Capital,  Enterprise,  and  Labour.  By  Robert  P.  Porter.  New  York  and  London : 
G.  P.  Putnam's  Sons,  1899.  Size  9x6,  pp.  xii.  and  428.  Maps  and  Illustration*. 
Price  15s.    Presented  by  the  Publishers. 

The  author  here  gives  the  result  of  an  official  mission  of  inquiry  into  the  commercial 
resources  and  economic  condition  of  Cuba,  when  the  island  was  placed  under  the  pro- 
tection of  the  United  States ;  he  showB  very  clearly  what  the  most  urgent  reforms  were, 
and  describes  the  remarkable  results  which  followed  in  the  first  six  months  of  the  new 
administration. 

Dutch  Guiana.  Drimmelen— Cappelle. 

Tijds.  K.  Ned.  Aard.  Gemots.  Amsterdam  16  (1899) :   1-36. 

De  Boven-Nickerie  onderzocht  en  in  kaart  gebracht  door  C.  van  Drimmelen, 

Distriots-OoinmissariB  van  Nickerie,  en  naar  diens  Yerslag  en  bijeengebraohte 

gronden  en  gesteenten  beschreven  door  Dr.  H.  van  Cappelle.     With  Map. 

The  map  shows  some  of  the  geological  features  of  the  valley  of  the  Nickerie  river. 

Franco-Brazilian  Boundary.  Benjamins 

Tijds.  K.  Ned.  Aard.  Genoots.  Amsterdam  16  (1899) :  49-50. 

Het  Fransoh-Braziliaansch  grensgeschil  in  verband  met  de  grens  van  Neder- 
landsoh  Guiana.    Door  Dr.  H.  D.  Benjamins. 

French  Guiana.  B.S.G.  Lyon  15  (1899) :  509-522.  Brousatau. 

La  Guyane  Francaise  et  le  Contests  Franco-Bresilien.    Par  M.  Georges  Brousaean. 

French  Guiana.  C.  Rd.  S.G.  Paris  (1899) :   100-101.  Brousteau. 

La  Guyane  Francaise  et  le  Conteste'  Franco-Bresilien.  Par  M.  G.  Brousaean. 
With  Map. 

Guiana.      B.  Trim.  S.G.  de  VEst  (1897) :  423-450 ;  (1898) :  44-73,  247-269.      Pariset. 
Historique  sommaire  du  confiit  anglo-ve'nezuelien  en  Guyane.    Par  M.  G.  Pariset. 

Haiti.  Petermanns  M.  45  (1899) i:   25-29.  Tippenhauer. 

Geologische  Studien  in  Haiti.    Von  L.  Gentil  Tippenhauer.     With  Map. 

The  paper  deals  with  the  geology  of  the  south-western  peninsula  of  Haiti. 

Paraguay.  M.G.  Ges.  Hamburg  15  (1899) :  24-44.  Jerrmann. 

Reise  durch  das  Flussgebiet  dee  Bio  Ipane.  Yon  Capt.  Ludwig  Jerrmann.  With 
Map. 

South  American  Tribes.  Mem.  S.G.  Italiana  8  (1898) :  244-294.  BoggianL 

Guaicuru*.  Sul  nome,  posizione  geografica  e  rapport i  etnici  e  linguistici  di  alcune 
tribu  antiche  e  moderne  dell'  America  Meridionale.  Memoria  del  Socio  Guido 
Boggiani.     With  Map. 

West  Indies— Hurricane.  Quarterly  J. It.  Meteorolog.  S.  25  (1899) :  23-32.      Carpenter. 
The  West  Indian  Hurricane,  September.  1S98.     By  Captain  A.  Carpenter.     With 
Chart. 
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AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Auitrilasia— Bibliography.  Pethertok. 

Edwards's  Australasian  catnbigu".  Catalogue  nf  Conks  relating  to  Australasia, 
Malaysia.  Polynesia,  tno  Pacific  Coast  of  America,  i.til  dm  Smi.h  Sea*.  On  sale 
at  the  prices  affixed  liv  Frnni'iw  Edwards,  *'■'•.  HL'li  Street.  Miirvk-lwuio.  London, 
W.  1899.  Sifce  9}  X  Ci,  pp.  220  and  ixviii.  Fntfnted  by  Mr.  Francis  Edward,. 
The  separate  parts  of  this  comprehensive  catalogue    of  books   connected   with 

Australasia  buve  been  ivtii'vl  iib  they  tppimml      II  is  <>'">rapiled  by  Mr.  Petbeiiok,  and 

II  of  distinct  bibliographical  value. 

Australia— Year- Book.  GreTille. 

Tbe  Year-Book  of  Austrolia  for  1899.  Edited  hy  the  Hon,  Edward  Greville. 
London  ;  Piiul  &  Co.  Size  9  x  fly  pp.  BOO,  Mape  and  Illwtraliont.  Prttenttd  by 
tlie  Jgent-Geiieral  for  New  Sonth  Walet. 

British.  New  Guinea.        /,  It.  ColtmM  I.  30  (1899) :  391-407.  

British  New  Guinea.      Uy  Sir  William  Macllregor.     DisCUBBLOu. 

British  Mew  Guinea.  Kacgregor 

British  New  Guinea.  Annual  Report  for  1897-98.  Colonial  Reports,  Annual 
No.  258.     London:  Eyre  &  Spot tiswoode,  1899.     Size  10  x  G,,  pp.  81.    Price  i^d. 

British  New  Guinea.  Winter. 

Despatch  from  bis  Honour  the  Acting  Administrator  of  British  New  Guinea, 
reporting  Visit  of  Inspection  to  the  Btitan  "nil  North-Eastern  District*  of  the 
Possession.  [No.  5.]  Brisbane,  1899.  Size  13J  X  8),  pp.  4.  Presented  by  the 
Colonial  Ojjice. 

Queensland  P.  American  Philotoph.  S.  ST  (1898)  i   327-336.  Mathews 

Divisions  of  Queensland  Aborigines.     By  R.  H.  Mathews.      With  Map. 

Queensland.  Pugh. 

Ptigh's  Almanac  and  'Jut/ens-lund  IJ  i  n  ■  ■  turv  for  !*n:i.  Brisbane  :  Gordon  .1"  Goloh, 
1899.      Size  8$  X  5J,  pp.  14G1.     Preiented  by  the  Qutendand  Gtivernment. 

POLAR  REGIONS. 
Antarctio.  Jahretb.  0.  Get.  Minchen,  1896  u.  1897  (189W)  ;   1-J8.       Oberhnmmer. 

Die  Deutsche  Siidpolar  expedition.     Von  Prof.  Dr.  Eugen  Oberhnmmer. 
Antarctic.  Deutsche  tlundiclmii  6.  31  (1899)  :  309-317.  Opparmann. 

Erklarung  geograpliiechrr  Namen  aus  der  Sudpolarwolt.     Von  Edmund  Opper- 

maun.     With  illustrations. 
Explanation  and  origin  of  the  Domes  appearing  on  maps  of  the  antarctic  regions. 
Antarctic.  fill  nil  Ml  if.  45  (1899)  :  94-95.1  Bnpan. 

Die  Hauptergebnisse   der  deutacheo   Tiefsee- Expedition   in    den    Antarktiscben 

Gewassern.     Von  Prof.  Dr.  A.  Supaa. 
Antarctic — Belgian  Expedition.  

Expedition  Auturc.ti.[Ue  It'-I'.-'-.      Tire  [i  part  dn  Bulletin  de  la  Soeiulc  royale  beige 

de  geograpliie.  1899.     No.  2.     Size  9  X  H,  pp.  14. 
Arctic— Fram  Josef  Land.  Bruce  and  Clarke. 

The   Mammalia   and    Birds   of   Franz   Josef   Land.      Bv   William   S.  Bruce  and 

William  Eagle  Clarke.      (Reprinted  [mm  llio  fr.o.v/i,.,/'  '■!'  tlic  lii.ynl  Physical 

Society  of  Edinburgh,  vol.  xiv.)    Sizo  9x0,  pp.  78- 1 12.     Oalliae  JUiip.  Presented 

by  the  Aathori. 
Arctic-    Nansen's  Journey.  (Jordanian  Johanspn. 

In  Naeht  und  Eis.     Die  Norwegisehe   Pnlar-fxpeditkm    1,-03    \*'M.     Von  Fridtjof 

Nanaen.      Supplement.— Wir  Frandeule.     Vou  Bernlmrd  Nordahl.     Nanseu  und 

ich  auf  WG"  14'.     Von  Lieutenant  Hjnlmfir  Jobniiscn.      Leipzig:   F.  A.  Brookbaus 

Size  91  X  Gi,  pp.  viii.  and  520.     Price  10  marts.     Ilttutratioui.     Preunttii  by  the 

PvUUher, 
This  volume,   published  a 
expedition,  contains  tbe    nar 
numerous  illustrations, 
Greenland. 

Die  Grbri  land- Expedition  c 

Drygnlski. 
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Greenland.  QZ.  5(1899):  126-141.  Richter. 

Die  Gronland  expedition  der  Gesellsohaft  fiir  Erdkunde  in  Berlin.  Von  E. 
Richter. 

Summary  of  Dr.  Drygalski's  great  work  on  the  Greenland  glaciers. 

MATHEMATICAL  GEOGRAPHY. 

Cartography— Paper.      M.  k.  u.  k.  Militdr-G.  L  18, 1898  (1899) :  160-168.  HUM. 

Beitrage  znr  Teohnik  der  Earteneneugung.  Yon  Arthur  Freiherrn  yon  Hubl.  III. 
Die  Wahl  des  Druokpapieres. 

On  the  choice  of  paper  for  printing  maps,  with  specimens  of  various  qualities. 

Geodesy.  Vierteljalirib.  Natur/orsch.  Ges.  Zurich  48  (1898)  :  340-353.  Bndio. 

Ueber  die  Principien  der  Variationsreohnung  und  die  geodatischen  Linien  des  n- 
dimenaionalen  Rotationsellipsoidea.    Von  Ferdinand  Bndio. 

Geodetic  Instruments.     M.  h.  u.  k.  MilMr-G.  L  18, 1898  (1899) :  73-79.  Truck. 

Der  Jaderin'sche  Basis — Messapparat.  Mit  Beniitzung  russisoher  Quellen 
dargestellt  yon  Sigiamund  Truck. 

Description  of  Jaderin's  measuring  instrument  for  base-lines.  It  consists  of  a 
wire  measuring-line  straiued  to  a  constant  tension  as  indicated  by  a  dynamometer,  and 
provided  with  graduated  brass  tubes  at  the  ends  for  obtaining  exact  readings. 

Gravity.  Abh.  A.  W.  Berlin  (1898) :  1-196.    Riehars  and  Krigar-Xensel. 

Bestimmung  der  Gravitationsconstante  und  der  mittleren  Diohtigkeit  der  Erde 
durch  Waguogen.    Von  F.  Richarz  und  O.  Hrigar-Menzel.     With  plat*. 

Nautical  Almanac  

The  Nautical  Almanac  and  Astronomical  Ephemeris  for  the  year  1902.  Also 
Part  i.  (containing  such  portions  as  are  essential  for  Navigation).  Published  by 
order  of  the  Lords  Commissioners  of  the  Admiralty,  Edinburgh  :  Printed  for  Her 
Majesty's  Stationery  Office ;  London  :  Eyre  &  Spottiswoode.  Size  9}  X  6,  pp.  xiv. 
and  638;  (Part  i.)  xiv.  and  312.  Price  2*.  6d.;  Part  I.,  1*.  Presented  by  the 
Admiralty. 


Sea-routes.  C.  Rd.,  8.G.  Paris  (1899) :  105-108. 

Comuaraison  des  deux  routes  d'Europe  a  San  Francisco  par  le  cap  Horn  et  par  le 
cap  de  Bonne-Espe'rance.    [Par  M.  Paul  Serre.] 

The  sailing  ship  Cape  Clear  made  the  voyage  from  Hamburg  to  San  Francisco  last 
year  in  152  days  by  the  Cape  of  Good  Hope,  the  favourable  prevailing  wind  enabling  it 
to  average  over  9  knots  for  nearly  two  consecutive  months.  Although  the  route  is 
24,296  nautical  miles  as  compared  with  14,000  miles  by  Cape  Horn,  the  contrary  winds 
on  the  latter  passage  often  prolong  the  voyage  to  150  days,  and  a  good  passage 
occupies  120. 

PHYSICAL  AHD  BIOLOGICAL  GEOGRAPHY. 

Coast-forms.  J.  Geology  7  (1899) :  237-246.  Jefferson. 

Beach  Cusps.    By  Mark  S.  \V.  Jefferson.     With  Illustrations. 

Earthquake  Waves.  Unwell, 

The  Source  of  the  Periodic  Waves  which  are  recorded  from  time  to  time  on  the 
Sydney  and  Newcastle  Tide-Gauges.  By  H.  C.  Russell.  [1898.]  Size  9x6,  pp.  6. 
Presented  by  the  Author. 

Gtophytics.  Hep.  Smithsonian  1.  1897  (1898) :  337-357.  Kelvin. 

The  Age  of  the  Earth  as  an  Abode  fitted  for  Life.  By  the  Right  Hon.  Lord 
Kelvin. 

Glacier-study.  Abh.  G.  Get.  Wien  1  (1899):  1-13.  Richter. 

Neue  Ergebnisse   und  Probleme  der  detacher- Forschung.      Von  Dr.   Eduard 

Richter. 

This  paper  is  the  first  to  appear  in  the  new  large-page  publication  of  the  Vienna 
Geographical  Society,  in  which  original  memoirs  will  hereafter  be  published,  the 
smaller  Mitteilungen  being  reserved  for  the  proceedings  of  the  Society,  notes,  biblio- 
graphy, etc. 
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Land  ind  Si*  HomUphere*.        G.Z.  5  (1899):  121-126.  Penek. 

Die  Pulo  <1ot  LandoberflSche.  V.in  Aihrecht  Penck. 
A  critical  examination  of  Dr.  ISoythien's  paper  (sbo  Journal,  vol.  siii.  p.  541),  in 
wliioli  Prof.  lVuok  concludes  Hint  no  one  point  can  bo  accepted  as  an  exact  centre  of 
ibc  land. hemisphere,  hut  thnt  two  poles  niny  be  assumed :  one  ill  Brittany,  which 
bring*  Japan  into  the  land -ho  mi  sphere,  tbo  other  in  the  Eastern  Pyrenees,  which  leavee 
Japan  in  tin;  sea- he m is ph ere. 

Magnetic  Innramanti.  Palano. 

Atti  B.A.  I.ittcei,  Hendieanti  8  (1899)  :  386-302  ;  443-447. 

Ooafronti  degli  Btrunionti  magnelici  italiani  coo  quelli  degli  oaBervatorf  di  Pare 

Baiot-Maur  e  di  Ken-.     Nola  di  Luigi  Palazzo, 
Meteorology  Hap  worth. 

The  value  of  Metoornloi-i'.'.il  ( Hjaorvitlions  at  Sen.  and  some  hinU  upon  observing. 

Bv   M.   W.   Cninpl-dl    fill  mi  II  Hi      ftlll|Himl>lli'   BoaMy,   London.      [Course  of 

Papers,  No.  62  ]    London,  1899.    Size  Si  x  S},  pp.  85-114. 
Meteorology -Cyclotiei.    Ann.  Hydwiraphie  2T  (1899):  183-190.  Snipping. 

Ueber    item    '  Jfiimii-k-  it-grid    der    rjuhn-besliuiiuiing    stark    miseepr'igter    baro- 

nu'trisoher    Minium    nuoh    den    BHobachtnngen   eines   Schiffcs    iu  See.     Von  BL 

Knipping.     ll'.Oi  diugram*. 
l.ln  the  exact  determination  of  the  path  of  a  cyclone  from  observations  on  board  a 

Meteorology— Lightning.     Stlti.  A.W.  Berlin  (1899) :  291-300.  Betold. 

Ueber  .lie  Zurinlum-  ,i,r  BUfcgofaflf  wiihrend  der  lotzieu  Bechzig  Jabre.    Von 

Wilhelm  von  Bezold. 
Meteorology-FreMure.     Quarterly  J.R.  Metoorekg.  S.  25  (1899) :  32-40.  Sun. 

T  ho  Connie  I  ion  between  the  Winter  Temperature  and  the  Height  of  the  Barometer 

in  Xnrtli-We-tern  Europe.     By  W.  H.  Dines.      With  Diagram. 
Meteorology— Temperature.     _W»<,W<w,  Z.  18(1899):  1  .=.7- 1 C 1 .  Bd7i. 

Die  Lugo  der  lantherme  von  0Q  C.     Von  F.dm.  Mea  v.  Edrl,  jon. 
A   mathematical    Investigation   of    the   vertical   distribution    of    temperature  in 

Meteorology— Wind  Dints  and  Wilson- Barker. 

Quarterly  J.Jl  Met,  -Wry.  S.  26  ( 1  «99)  :   1-18. 

Report  on  Experiun  ni-  upon  the  exposure  of  A  u  em  nine  te  re  at  different  elovations. 

By  the  Wiii.l  I'lir.'.-iMTuHiitl...        Drawn  tij.  bv  W.  11.  Dines,  b.a.,  and  Captain  D 

Wilson-Barker.     With  Hap. 
MMeorology— Wind.     QanrterlyJ.il.  Melearolog  S.  35  (1899):   13-19,       Wilwra-Barker. 

Comparison  of  Estimated  Wind-Force  with  that  given  bv  Instruments.    Bv  Captain 

D.  Wilson-Bark.  r. 
Qoeanographicsl  Apparatus      Set.  P.S.  DnUin  S.  8  (1898):  509-514.  Joly. 

On  the  Goologiejl    Investigation  of  Submarine   Bocks.     By  J,   Joly,  ii.a.      With 

Prof.  Joly  describee  a  form  of  electric  drill  which  he  lies  designed  for  the  purpoao  of 
boring  out  o.jri-H  ,[  i,,ok  from  tlie  tea-bed  at  great  depths.     The  apparatus  hail  not  been 

Ooeanographical  Apparatus.    Sri.  P.Il.  Dublin  S.  8  (1898)  :  753-755.  O'Toole. 

An  Improved  Form  .,1  Hydrometer,  hv  which  the  S|>eiifiV  tiravitv  of  Liquids  may  be 

accurately  determined  at  any  Temperature,     By  the  Kev.  H.  O'Toole. 
A  form  .if  hydrometer  which  escapes  the  error  due  to  Capillarity. 

Oceanography.  

Bench  it  der  Commission  fur  ocennugniphisehe   For.-chuiigcu      Collecliv-Ausgabe 
aus   dera    LXV.       Baude    iter    Deiiksehrilten    der    Kaiscrlichcn    Akudeoiie    der 
WisBensehiiftiTi     A.  Fnrseh unpen  iui  Knthen  Meero.     li.  Forsohiinguii  iui  osllicheu 
Mittelmeere.    Wien,  1898.    Size  IS  X  91,  pp.  vi.  and  628.    Afopr  ami  1'lalct. 
This  collective  volume  eontaius  the  reports  of  the  work  done  in  the  Bed  Sea  in 

1895-Lh;.  iiirln-Jiiij:  gravity,  magnet  ii',  niereorokigiciil.  ccoilelic.  physical,  zoological, and 

ehemieal  ob-en minus  iiml    researches   by    -annus  speialistH.      Five    sections  ure  also 

devoted  to  purl  of  the  zoological  results  of  the  itiimo  in   the   F.iisturn    Mediterranean  in 

1889-91. 
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Physical  Geography.  Klein. 

Jahrbuch  der  Astronomic  und  Geophysik.  Enthaltend  die  wiohiigsten  Fort- 
sohritte  auf  den  Gebieten  der  Astrophysik,  Meteorologie  nnd  physikalischen 
Erdknnde  .  .  .  herausgegeben  von  Dr.  Hermann  J.  Klein.  IX.  Jahrgang  1898. 
Leipzig :  E.  H.  Mayer,  1899.    Siie  9x6,  pp.  viii.  and  384.    Map  and  Plates. 

Physioal  Geography.  Bowrillo. 

B.8.  Languedoe.  O.  21  (1898) :  173-194,  324-342,  482-504. 
Une  lecon  familiere  d'anatomie  dn  globe  terrestre.    Par  P.  G.  de  Ronville. 
Fhyto-Geography.  G.Z.  5  (1899) :  142-162.  Xarstan. 

Pflanzengeographie  anf  physiologischer  Grundlsge  naoh  Dr.  A.  F.  W.  Sehimper. 
Yon  G.  Karsten.     With  lUu$tration$. 

Terrestrial  Magnetism.     Terrestrial  Magnetism  4  (1899) :  33-52.  Bauer. 

The  Physical  Decomposition  of  the  Earth's  Permanent  Magnetic  Field — No.  1. 
The  Assumed  Normal  Magnetization  and  the  characteristics  of  the  Resulting 
Residual  Field.    By  L.  A.  Bauer.     With  Diagrams. 

Terrestrial  Magnetism.     Terrestrial  Magnetism  4  (1899)  :  53-58.  Bauer. 

Is  the  Principal  8ouroe  of  the  Secular  Variation  of  the  Earth's  Magnetism  within 
or  without  the  Earth's  Crust?    By  L.  A.  Bauer.     With  Diagrams. 

Terrestrial  Magnetism.     Terrestrial  Magnetism  4  (1899) :  7-14.  Hayford. 

Is  there  a  428-Day  Period  in  Terrestrial  Magnetism  ?    By  John  F.  Hayford. 

Wind-formed  Deposits.  TJdden. 

Aogustana  Library  Publications.  Number  1.  The  Mechanical  Composition  of 
Wind  Deposits.  By  Johan  August  Udden.  Rock  Island,  LU.,  1898.  Size  11x8, 
pp.  70. 

A  study  of  the  forms  and  fineness  of  the  particles  in  gravels,  dune-sand,  and  dust 
deposited  or  transported  by  atmospheric  action. 

AKTHBOPOGEOGRAPHY  AND  HISTORICAL  GEOGRAPHY. 

Anthropology.  Giglioli. 

Due  singolarissime  e  rare  Trombe  da  Guerra  guernite  di  ossa  umane  dell'  Africa  e 
dell'  America  meridionals  Nota  del  Prof.  Enrico  H.  GigliolL  (Estratto  dalF 
Archivioper  VAntropologia  e  VEtnologia,  vol.  xxvi  Fasc.  2°— 1896.)  Size  10  X  7, 
pp.  8.    Presented  by  the  Author. 

Anthropology.  Giglioli. 

La  Moneta  tra  popoli  primitivi  ed  il  "  Birok,"  danaro  aristocratico  della  Nnova 
Irlanda.  Nota  di  Enrico  H.  GigliolL  (Estratto  dall'  Arehivio  per  VAntropologia  e 
rEtnologia,  rol.  zxyu.  Fasc.  3°— 1897.)  Size  10  x  7,  pp.  4.  Presented  fry  the 
Author. 

Commercial  Geography— Maize.    J.R  Agricultural  S.  10  (1899) :  1 16-130.         Dunham. 
Maize  and  its  uses.    By  Robert  W.  Dunham. 
On  the  distribution  of  maize  as  a  farm  crop  in  different  countries. 

Commercial  Geography — Ramie.  Sehmlte. 

Die  Ramiefasvr  und  die  wirtschaftlicho  Bedoutung  der  Ramiekultur  fiir  die 
deutschen  KoUnion.  Von  A.  Schulte  im  liofe.  Berlin:  Deu tocher  Koloni&l- 
Verlag  ^G.  Meinecke).  1898.    Size  i»}  x  6J,  pp.  :>0. 

Commercial  Geography— Shipping.  Hnni. 

B.S.G.  Com.  Bonleaujr  22  (1899) :  3S-42. 140-144. 
Lea  flottes  de  commerce  et  lo  tratic  maritime.    Par  A.  liuni. 
A  comparison  of  the  mercantile  marines  of  different  nations. 

Commercial  Geography— Silk.  

Special  Consular  Reports.  Sericulture  and  Silk  Reeling  from  the  Cocoons  by 
Machinery.  Cultivation  of  the  English  Walnut  Vol.  xv.,  part  ii.  Washington, 
1899.     Size  9J  x  6,  pp.  127-170.    Illustration*. 

Commercial  Geography— Tropical  Agriculture,  Looomto. 

B.S.G.  Com.  Paris  21  a$9!>) :  17  -32. 
Influence  dt'»  jardins  d'essai  *ur  le  dc'Toloppement  do  l'agrieulture  aux  colonies. 
Par  M.  Henri  Lvcvmte. 
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AtJiUni.  BJB.  NeuchatdoUe  G.  11  (1899) :  119-136.  Femganz. 

Le  Fe*tichiBme.    Par  E.  Perregaux. 
A  study  of  West  African  fetishism  by  a  missionary. 
EatoricaL  BA.  Topographs  France  22  (1898):  58-62,  122-126.  Guyot. 

Table  do  Peutinger.    Par  M.  le  capitainc  Guyot. 
3*t«ieml— Ancient  Globus.     B.8.G.  Paris  20  (1899) :  76-94.  Marcel. 

N'ote  anr  nne  mission  geographique  en  Suisse.    Par  Gabriel  Marcel.     With  IUustra- 
foa*.    Also  separate  copy.    Presented  by  the  Author. 

—Cabot.     P.  ami  T.R.8.  Canada  3  (1897) :  xciii.-clxxvi.  

Cabot  Celebration  at  Halifax.     With  Chart  and  Illustrations. 

P.  and  T.R.8.  Canada  3  (1897) :  279-307.  Thaeher. 

Cabotian  Discovery.    By  J.  B.  Thaohor. 

—Cabot.     P.  and  T.R.S.  Canada  3  (1897,  Sect  II.) :  139-268.  Dawson. 

Voyages  of  the  Cabots.    Latest  Phases  of  the  Controversy.    By  Samuel 
"  Dawson,  lit.  d.  (Laval).    Maps. 

P.  and  T.R.8.  Canada  3  (1897) :  113-127.  Patterson. 

"^Termination  of  Sir  Humphrey  Gilbert's  Expedition.  By  the  Rev.  George  Patterson, 
:*^.D„  etc.     With  Maps  and  Illustrations. 

_  _  Discusses  the  probable  position  of  the  shipwreck  of  the  Squirrel  with  Sir  Humphrey 
^  on  board  in  1583,  and  comes  to  the  conclusion  that  it  was  off  Louisbourg  harbour, 

not  on  Sable  island. 

—Maps.        Z.  Ges.  Erdk.  Berlin  33  (1898) :  400-417.  Kretsohmer. 

^fardenskiold's  Peri  plus.    Von  K.  Kretschmer. 

—Marco  Polo.      M.G.  Ges.  Hamburg  15  (1899)  :  45-65.  Sohafer. 

or  Erinnerung  an  Marco  Polo.     Von  Dr.  Ernst  Schafer. 

— Vasco  da  Gama.      B.S.R.G.  dTAnvers  22  (1899) :  207-328.  Ceulemana. 

decouvertes  maritimes  des  Portugais  et  le  premier  voyage  de  Vasco  da  Gama 
ux  Indes.    Par  M.  E.  Ceulemana. 

rieal — Vasco  da  Gama.  Htimmerieh. 

Jahresb.  G.  Ges.  Miinchen,  1896  u.  1897  (1898)  :  49-75. 

~Vaaco  da  Gama.    Von  Dr.  Franz  Hiimmerich. 

eal  Geography.      Mem.  8.G.  Italiana  8  (1898) :  224-24:;.  Ricchieri. 

"Di  alcuni  studi  di  storia  della  (Jeografia  antica.     Nota  del  socio  Prof.  Giuseppe 
JLiochierL 

Discussion  of  a  number  of  works  on  the  geographical  knowledge  of  the  Greeks. 

BIOGRAPHY. 

mer.  Abh.  G.  Ges.  Wien  1  (1899) :  91-118.  Bohm. 

Zur  Erinnerung  an  Franz  von  Hauer.      Von   Dr.   August   Bohm  Edlen    von 
Bohmersueim. 

^Upert.  Globus  75  (1899) :  297-301.  

Selbstbiographie  von  Heinrich  Kiepert,  f  21  April,  1899. 

This  portion  of  autobiography  was  written  in  1873  for  Dr.  Richard  Andree.    The 
^rst  page  is  here  given  in  facsimile  of  the  author's  handwriting. 

^ttchelet.  B.S.  Topographie  France  22  (1898):  130-134.  Drapeyron. 

Comment  Michelet  est  devenu  historien  et  geographe.    Par  M.  L.  Drapeyron. 

Partich.  Deutsche  Rundschau  G.  21  (1899):  326-328.  

Josef  Partsch.     With  Portrait. 

Patterson.  P.  and  T.  Xova  Scotian  I.  Sci.  9  (1898)  :  xcy.-xcviii.  Gilpin. 

Obituary  Notice  of  the  late  Rev.  G.  Patterson,  d.d.,  ll.d.     With  Portrait. 

Pechy.  Abr€g€  B.S.  Hongroise  G.  26  (1898) :  1-3.  Homolka. 

Emerich  v.  Pe'chy.     Von  Josef  Homolka. 

Emerich  von  Pechy  was  a  Hungarian  cartographer,  born  September  25,  1832,  died 
February  19,  1898. 
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Pombft.  Deutsche  Rundtehau  G.  21  (1899):  423-425.  

Cesare  Pomba.     With  Portrait. 

flohoeUer.  •       Deutsche  Rundschau  G.  21  (1899) :  421-423.  PanlitBChke. 

Dr.  Max  Schoeller.    Yon  Ph.  Paulitachke.     With  Portrait. 

GENEBAL. 
Africa— Health.  Crosse. 

Black  water  Fever.  By  W.  H.  Crosse.  Reprinted  from  the  Lancet,  March  25 
and  April  1, 1899.    Size  7x5,  pp.  23.    Presented  by  the  Author, 

Bibliography.  Newman- 

University  of  the  State  of  New  York.  State  Library  Bulletin,  Bibliography  No. 
14.  August,  1898.  Index  to  Subject  Bibliographies  in  Library  Bulletins  to 
December  31,  1897.  By  Alice  Newman.  Albany,  1898.  Size  10  X  7,  pp. 
369-426. 

Bibliography — Library  Catalogue.  Gralich. 

Katalog  der  Bibliothek  der  Kaiserlichen  Leopoldinisch-Carolinischen  Deutsohen 
Akademie  der  Naturforscher.     Bearbeitet  von  Oscar  Grulich.     Zweiter  Band. 
Halle,  1893-98.     Size  10  X  6},  pp.  1.  and  1027-1436.    Presented  by  the  Academy. 
A  classified  subject  catalogue,  with  alphabetical  index,  now  completed. 

British  Colonies.  Chevilliard. 

Lea  Colonies  Anglaises.  Par  6.  Chevilliard.  Paris :  A.  Challamel,  1899.  Size 
10  X  6ft,  pp.  416.     Presented  by  the  Author. 

An  account  of  the  British  empire  from  the  administrative  point  of  view,  laying 
stress  on  the  difference  in  the  political  organization  of  the  various  dependencies  accord- 
ing to  the  peculiarities  of  population  and  productions. 

British  Colonies.  JR.  Colonial  I.  30  (1899) :  477-520.  Bobinson. 

The  Colonies  and  the  Century.    By  Hon.  Sir  John  Bobinson,  k.o.m.q. 

British  Empire.  

The  Queen's  Empire.  A  Pictorial  and  Descriptive  Record.  Illustrated  from 
Photographs.  2  vols.  London :  Cassell  &  Co.,  1897-1899.  Size  9}  X  12),  pp. 
(vol.  i.)  xx.  and  288 ;  (vol.  ii.)  xii.  and  288.    Map.    Presented  by  the  Publishers. 

A  collection  of  photographs  illustrating  life  in  all  parts  of  the  British  Empire, 
•especially  with  reference  to  defence,  administration,  religion,  and  sports. 

Educational— Piotures.  Dubois  and  Guy. 

Album  Geographique.  Par  MM.  Marcel  Dubois  et  Camille  Guy.  Tome  III. 
Les  regions  te*mpe're'es.  Paris:  A.  Colin  &  C'%  1899.  Size  11 J  x  9,  pp.  xx.  and 
244.    Illustrations.    Price  13s.  6d. 

Educational— Pictures.  Zimmerer 

Jahresb.  G.  Ges.  Munchen,  1896  t*.  1897  (1898) :  89-98. 
Der  Photocol-Sammel-Atlas,  eine  neue  Methode  dee  geographischen  Anschanungs- 
Unterrichtes.     Von  Dr.  H.  Zimmerer. 
Describes  Herr  Rudolph  Mayer's  system  of  coloured  photographs  of  places  arranged, 
for  education.    The  method  will  soon  be  exemplified  in  an  English  edition. 

Egyptian  Geographical  Museum.  Bonola. 

Socie'te*  Khe'diviale  de  Geographic.  Le  Musee  de  Ge*ographie  et  d'Ethnographie, 
Notice  par  le  Dr.  Fre'denc  Bonola  Bey.  Le  Caire,  1899.  Size  10  x  6fr,  pp.  30. 
Illustrations.    Presented  by  the  Society  Khe'diviale  de  Geographic. 

Describes  the  museum  of  the  Khedivial  Geographical  Society  recently  opened  at 
Cairo. 

Geographical  Orthography.  Gamier. 

Me'tbode  de  Transcription  Rationnelle  gene'rale  des  noms  geographiques  s'appli- 
quant  a  toutee  les  dentures  usitees  dans  le  monde.     Par  Christian  Gamier.     Paris : 
E.  Lcroux,  1899.     Size  13  x  10,  pp.  xii.  and  148.     Presented  by  the  Publisher. 
The  late  M.  Gamier  devoted  much  attention  to  the  question  of  orthography.     The 
transliteration  of  oriental  and  Slavonic  alphabets  is  here  considered  in  great  detail,  as 
well  as  the  phonetic  rendering  of  languages  which  possess  no  alphabet. 
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Geographical  Progress.  BJ3.Q.  Paris  20  (189*0) :  5-75.  Hulot- 

Rapport  but  lee  progres  de  la  geograpbie  pendant  l'anne'e  1898.  Par  le  baron 
Hnlot.     With  Map*. 

Geographical  Year-Book.  Wagner. 

Geographisches  Jahrbuch.    XXI.    Band,  1898  .  .  .  herausgegeben  von  Hermann 
Wagner.    Gotha :  Justus  Perthes,  1899.    Size  8}  x  6,  pp.  viii.  and  500. 
This  volume  contains  a  statement  of  the  progress  of  polar  research  by  Dr.  Dry  gal - 
aki,  of  the  study  of  tbe  conn  tries  of  Europe  (except  the  United  Kingdom,  Aufctria- 
Hungary,  and  Russia)  by  Prof.  Fischer,  of  ethnology  by  Prof.  Gerland,  and  of  geogra- 
phical meteorology  by  Prof.  Bruckner. 

Geographical  Year-Book.  Wagner. 

Geographisohes  Jahrbuch.    XXII.     Band,  1899  .  .  .  herausgegeben  Ton  Her- 
mann Wagner.    Erste  B'alfte.    Gotha:  Justus  Perthes,  1899.    Size  8}  x  6,  pp. 244. 
This  issue  includes  a  report  on  the  progress  of  Oceanography  in  1897  and  1898,  by 
i?rof.  Krummel ;  a  report  on  tbe  progress  of  surveying  and  the  astronomical  fixing  of 
;X30i)ition,  by  Dr.  Hammers ;  an  account  of  recent  advances  in  the  geologioal  structure  of 
different  regions,  by  Prof.  Tonla ;  and  a  report  on  recent  works  respecting  the  geo- 
graphy of  the  ancients,  by  Prof.  Eugen  Obcrhummer. 

Geography.  B.  American  G.8.  31  (1890) :  123-149.  Littlehales. 

The  Navy  as  a  Motor  in  Geographical  and  Commercial  Progress.  By  G.  W. 
Littlehales.     With  Maps. 

Italian  Geographers.       Mem.  8.0.  Italiana  8  (1898) :  295-337.  Bertacchi. 

Geografi  italiani  all'  estero.    Memoria  del  Socio  prof.  Cosimo  Bertacchi. 
On  the  work  of  Italians  in  geography  in  all  parts  of  the  world. 

List  of  Maps.  Knox. 

A  Guide  to  Recent  Large-scale  Maps,  including  both  Surveys  and  Compilations ; 
together  with  a  lint  of  some  large  Sheet  Atlases,  forming  a  Supplement  to  *  Notes 
on  the  Government  Surveys  of  the  Principal  Countries  of  the  World'  (1882). 
Prepared  in  the  Intelligence  Division,  War  Office,  by  Alexander  Knox,  b.a.,  Map 
Curator.  London :  Eyre  &  Spottiswoode,  1899.  Size  10  x  6£,  pp.  viii.  and  182. 
Price  5s.  Gd.     Presented  by  the  War  Office. 

This  list  gives  tho  name  of  the  map,  the  scale,  date,  publisher,  and  general  re- 
marks, including  size  of  sheet  and  price.  It  is  arranged,  for  the  most  part,  alphabeti- 
cally in  countries,  under  the  head  of  each  continent. 

Moravian  Missions.  

Periodical  Accounts  relating  to  tbe  Foreign  Missions  of  the  Church  of  the  United 
Brethren  ("  Moravians  ").  Second  Century.  Volume  iv.  London,  1899.  SizeSJ 
X  5$,  pp.  CO  and  xxviii. 

Portuguese  Colonies.        B.S.G.  Marseille  22  (1898)  :  117-142.  Barre. 

Les  Colonies  Portugaises.    Par  M.  Henri  Barre'. 
A  Bummary  based  on  Captain  Vasconcello's  book  on  the  Portuguese  colonies. 

Street  Traffic.  /.  Franhlin  L  147  (1899)  :  315-327,  344-359.  Higgins, 

Some  of  the  Larger  Transportation  Problems  in  Cities.    By  Edward  E.  Higgins. 


NEW  MAPS. 

By  J.  COLES,  Map  Curator,  R.G.S. 

EUROPE. 
England  and  Wales.  Ordnance  Surrey. 

Publications  issued  since  June  8, 1899. 

1-inoh — General  Maps: — 
England    and    Wales  :— 10G,  113,  126,  138,  139,  143,  153,  154,  155,  156,  167 
(revision),  engraved  in  outline,  1*.  each. ;  92, 94,  206,  251  (revision),  hills  engraved 
in  black  or  brown,  Is.  each. 

6-inch— County  Maps : — 
England  and  Wales  (revision): — Derbyshire,  18  n.w.,  19  s.w.,  25  n.b.,  26  n.w., 
s.w.    Durham,  15  s.w.,  50  s.e.,  51  s.w.,  57  n.w.    Herts.,  3  n.e.,  s.e.,  4  s.w.f  8.B.,  5 
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8.W.,   7  N.W.,  N.E.,  8.W.,  8.E.,  9   K.I..  11   N.E .,  12  N.W.,  N.E.,  13  N.W.,  N.E.,  14  N.W.,  22 

n.w.,  n.e.,  &w.,  23  s.w.,  8.E.,  29  8.w.,  8.E.,  30  n.e.,  8.E.,  33  n.w.,  43  n.e.  Northumber- 
land, 4  n.w.,  5  n.e.,  12  s.w.,  23  n.e.,  57  s.e.,  106b  n.e.  Sussex,  33  n.e.,  s.w.,  60 
complete,  61  N.w.,  n.e.,  s.e.,  C2  complete,  63  complete,  04  n.w.,  n.e.,  s.w.,  65  com- 
plete, 66  complete,  72  n.w.,  n.e.,  73  N.w.,  n.e.,  s.e.,  74  n.w.,  n.e.,  75  n.w.,  n.e.,  77 
n.e.,  81  n.e.     1*.  each. 

25 -inch  -Pariah  Map*: — 
England  and  Wales  (revision) :— Berkshire,  VII.  6,  9;  VIII.  9;  X.  1, 7, 10,  11, 
12,  13, 14, 16 ;  XL  9, 13 ;  XXIV.  15 ;  XXXI.  9 ;  XXXII.  10 ;  XXXVIIL  2,  8,  11 ; 
XXXIX.  6,  7.  8,  9,  10,  11,  12, 13 ;  XL.  2, 10 ;  LXVII.  1, 2, 3,  6.  Buoks.,  LII.  15 ; 
LIV.  5,  9;  LVI  2f  10;  LVIII.  2,  7.  Cumberland,  XXXIV.  6;  XLIL  2, 10,  11 ; 
LXIIE.  13;  LXIV.  IS,  14;  LXV.  15;  LXXII.  8.  Derbyshire,  XXXI.  13.  Den- 
bighshire, IX.  2;  XX.  7.  15,  16;  XXI.  11,  12;  XXII.  5,  6;  XXIX.  3.  Flint, 
II.  2,  6, 10,  11, 12, 14;  III.  13;  V.  3,  7,  12, 14. 16;  VI.  5;  VIII.  2,  6,12;  IX.  1,  2, 
6,  7,  10,  15;  XL  9,  XIII.  1,  4,  5,  7;  XIV.  1,  3,  14;  XV.  1 ;  XVI.  4,  7,  15,  16; 
XVIL  10, 11, 12 ;  XXII.  5,  8 :  XXIII.  5.  Glamorganshire,  IV.  15;  X.  2;  XXIV. 
8;  XXV.  1,  5,  8,  II,  12, 16;  XXVL  1,  5,  9,  11,  15;  XXXIV.  2,  5,  6;  XXXIX. 
16 ;  XLIV.  15 ;  XL VIII.  4,  8.  Nottinghamshire,  I.  12,  16  ;  III.  4,  8,  15 ;  IV.  1, 
5, 11, 18, 14, 15;  V.  4;  VI.  1 ;  XXII.  13;  XXVII.  2.  Oxfordshire,  XXV.  5,  6,  7, 
8.  9,  10,  11,  12,  13,  14,  15,  16;  XXX.  4,  6, 10, 14;  XXXI.  4.  7, 12;  XXXIV.  6; 
XXXVI.  6.  8, 10, 15  ;  XL.  2 ;  XLV.  7,  8, 10. 11, 12, 14, 16 ;  XL VI.  9, 13.  Stafford- 
shire, IV.  2;  VII.  11 ;  VIII.  14. 15, 16 ;  XIII.  1,  2,  3,  6, 7,  8, 11 ;  XIV.  1.  Sussex, 
XXVII.  2,  5,  6,  9,  10, 13,  14 ;  XL.  1,  2 ;  LIV.  2,  5,  6,  9,  10;  LV.  9,  14  ;  LVL  13 ; 
LVII.  12,  16;  LVIII.  6;  LXVII.  1,  2,  3,  4,  6,  8,  9,  10, 12,  IB,  15;  LXVIIL  3,  4, 
5,  8, 10.  12, 13 ;  LXIX.  13 ;  LXX.  4 ;  LXXIX.  3,  8, 12 ;  LXXX.  1.    3*.  each. 

England  and  Wales  (revised),  printed  in  colours  and  folded  in  case,  202,  203, 
208,  219,  220,  221,  222,  223,  236,  237,  238,  239,  240,  241,  242,  252,  253,  254,  255, 
256,  257,  258,  265,  266,  267,  268,  269,  270,  271,  281,  283,  284,  285,  286,  287,  288, 
297,  299,  300,  301,  802,  303,  304,  311,  312,  313,  314,  315,  316.  Price  la.  each.  Also 
published  unfolded  with  a  few  exceptions. 
(E.  Stanford,  Agent.) 

England  and  Wales.  Bartholomew. 

Reduced  Ordnance  Survey  of  England  and  Wales.  Scale  1  :  126,720  or  2  stat 
miles  to  an  inch.  Sheet  2,  South  Northumberland.  J.  Bartholomew  &  Co., 
Edinburgh,  1899.     Price  2s.  mounted  on  cloth.    Presented  by  the  Publishers. 

Germany.  Topogr.  Bureau  des  K.  Bayer.  Qeneral-Stabes. 

Karte  des  Deutschen  Reiohes.  Herausgegeben  vom  topogr.  Bureau  des  K.  Bayer. 
General-Stabes,  1899.  Sheet  673,  Vereinsalpe.  Scale  1 :  100,000  or  1*6  stat  mile 
to  an  inch.    Price  1.50  marks. 

ASIA. 
Central  Asia.  Grenard. 

Mission  Scieutifique  dans  la  Haute-Asie.    (.'arte  de  l'Asie  Gentrale,  dressee  d'apres  ■ 
les  travaux  des  explorateurs  modernes  lee  cartes  chinoises  et  lea  renseignementa 
d*indigenes  par  F.  Grermrd,  dessinee  par  J.  Hansen,  1899.   Publication  du  Ministere 
de  Tlnstruction  Publique  Paris.    Scale  1 :  4,000,000  or  63  stat  miles  to  an  inch. 
Ernest  Leroux,  Paris. 

This  map  is  without  hill-shading,  but  is  to  a  certain  extent  orogruphically  coloured, 
the  mountaiu  regions  being  tinted  brown,  and  the  crests  of  the  rauges  being  indicated 
by  brown  lines  of  different  breadths,  according  to  their  relative  importance.  The 
routes  of  explorers  are  shown,  though  somewhat  indistinctly.  The  capitals  of  provinces, 
prefectures,  travellers'  rest-houses,  and  post  stations  are  distinguished  by  the  different 
symbols  employed,  and  other  useful  information  is  given. 

Central  Asia.  Grenard. 

Carte  Ethnographique  et  Politique  de  l'Aaie  Centrale  par  F.  Grenard,  1 899.  Supple- 
ment a  1* Atlas  de  la  Mission  Dutreuil  de  Ruins.  Scale  1 :  9,000,000  or  142  stat 
miles  to  an  inch.     Ernest  Leroux,  Paris. 

This  map  id  published  as  a  supplement  to  the  atlas  of  the  Mission  of  Dutreuil  de 
Ithins  in  Central  Asia.  In  addition  to  the  ethnographical  colouring,  commercial  routes* 
both  modern  and  ancient,  are  laid  down. 

Japan.  The  Welcome  Society  of  Japan. 

Map  of  Japan  for  tourists.     Published  by  the  Welcome  Society  of  Japan,  Tokyo. 

Philippine  Islands.  U.S.  War  Department. 

(1)  Carta  General  del  Archipielago  Filipino.     Scale  1 : 1,400,000  or  221  stat 
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miles  to  an  inch.  Chofre  y  Compa.,  Manila,  1897.  Reproduced  under  the  direction 
of  Brigadier-General  A.  W.  Greely,  for  use  of  the  Signal  Corps,  U.S.A.,  1899. 

(2)  Map  of  Manila  an  1  vicinity,  showing  positions  of  troops  prior  to  the  battle  of 
Febraary  5,  1898,  and  location  of  the  military  telegraph  lines  then  in  operation ; 
also  positions  and  locations  after  the  capture  of  Galoocan,  February  10.  Scale  1 : 
25,000  or  04  stat.  mile  to  an  inch.  Prepared  under  the  direction  of  Lient.- 
Colonel  R.  E.  Thompson,  by  J.  H.  Watkins,  Sergt.  Vol.  Signal  Corps,  Manila. 

1899. 

(3)  Map  of  tbe  operations  against  Manila,  1898.  Compiled  and  drawn  under 
supervision  of  Lieut. -Colonel  R.  E.  Thompson,  c.s.o.,  by  J.  H.  Watkins,  Sergt.  Vol. 
Signal  Corps.  Scale:  018  stat.  mile  to  an  inoh.  Office  of  Chief  Signal  Officer. 
Dept.  of  Pacific  and  8th  A.C.     Presented  by  Brigadier-General  A.  W.  Greely. 

The  maps  have  been  published  under  the  direction  of  Brigadier-General  A.  W. 
Greely,  Chief  Signal  Officer  U.S.  Army,  for  the  use  of  the  United  States  officers 
employed  in  Philippine  campaign. 

AMERICA 
Cuba.  U.S.  War  Department. 

Military  Telegraph  Line*  operated  by  the  Signal  Corps.  U.S.  Army  in  Cuba. 
Scale  1  :  300,000  or  4  7  stat.  miles  to  an  inch.  Prepared  under  the  direction  of 
Brigadier-General  A.  W.  Greely,  Chief  Signal  Officer  U.S.  Army,  by  Colonel  H. 
H.  C.  Dunwoodv,  1899.  Washington,  D.C.  2  sheets.  Presented  by  Brigadier' 
General  A.  W,  Greely. 

Cuba. 


Map  of  Cuba,  showing  telegraph  lines.  A.  B.  Graham,  Photo.  Lith.,  Washington, 
D.C. 

Puerto  Rico.  U.S.  War  Department. 

Military  Map  of  the  Island  of  Puerto  Rico,  1898.  Scale  1  :  253,440  or  4  stat  miles 
to  an  inch.  Drawn  by  W.  Morey,  Jr.,  c.e.  Adjutant-General's  Office,  Military 
Information  Division,  Washington,  D.C.    Presented  by  Lieut.  Grant  Squires. 

GENERAL. 
World.  Meyer. 

Meyer's  Hand-Atlas.  Zweite,  neubearbeitete  und  vermehrte  Auflage  mit  112 
Kartenbl'attern,  9  Textbeilagen  und  Register  aller  auf  den  Karten  verzeiohneten 
Namen.  Parts  2  to  14.  Leipzig  und  Wien.  Verlag  des  Bibiiographischen 
Institute,  1899.     Price  30  pf.  each  part. 

World.  Vivien  de  Saint  Martin  and  Schrader. 

Atlas  Universe!  de  Geographic.  Ouvrage  commence'  par  M.  Vivien  de  Saint 
Martin  et  continue'  par  Fr.  Schrader.  Paris :  Librarie  Hachette  et  Cie.  Sheet : 
Ame'rique  du  Nord.  Physique.     Price  2fr. 

This  sheet  is  orographically  coloured  in  five  tints,  showing  elevations  from  sea-level 
to  above  2000  metres.  The  depths  of  the  ocean  are  shown  in  different  shades  of  blue, 
at  intervals  of  1000  metres;  soundings  in  the  deeper  basins  are  also  given  in  figures. 
The  latest  reliable  material  has  evidently  been  used  in  the  compilation  of  this  map, 
And  the  style  in  which  it  is  drawn  leaves  nothing  to  be  desired. 

CHARTS. 
United  States  Charts.  U.S.  Hydrographio  Offioe. 

Pilot  Chart  of  the  North  Atlantic  and  Pacific  Oceans  for  July,  1899.  Published 
at  the  Hydrographio  Office,  Washington,  D.C.  Presented  by  the  U.S.  Hydrographio 
Office. 

.  PHOTOGRAPHS. 
Morocco.  Smith. 

Twenty  Photographs  of  Morocco,  taken  by  W.  W.  Hind  Smith,  Esq.     Presented 
by  W.  W.  Uind  Smith,  Esq. 
This  series  of  photographs  appears  to  have  been  taken  with  a  small  hand-camera. 
The  subjects  are  well  chosen,  and  as  they  are  remarkably  clear,  they  would  well  bear 
enlargement.     The  following  is  a  list  of  the  titles  : — 

(1)  A  Moor  of  Tangier;  (2)  Moorish  country  house;  (3)  Women  carrying  wood; 
<4)  A  saint's  tomb ;  (5)  Patron  saint's  tomb,  Tetuan ;  (6)  Market-place,  Tetuan ;  (7) 
Market  scene  at  Tetuan ;  (8)  Spaniards  firing  at  eBigy  of  Judas  in  Tetuan  at  Easter ; 
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(!>)  Interior  of  Moorish  room,  Totuan  ;  (1U)  Entrauec  tu  im.>«iue,  Tetuan  ;  (111  Street 
setuo.  Tetuan  ;  (12)  Grain  markol.  Tetuan ;  (IS)  Mm  iris  li  I:  m- ■  and  garden,  Teluan; 
(14)  Teliinn,  looking  toward*  die  Kaaboh ;  (liij  Moorish  village  girl:  (lii)  Boys  at  a 
mtmp:  (17)  Camp  at  HairaiUb  ;  (18)  Tangier  Soke,  (market);  (19)  Mode  of  travel: 
(20)  El  Jezeed  and  boy. 
Veneiuela.  Piter  ion. 

Forty-five  Photographs  of  Venexuela,  taken  by  Major   Stanley    I'ateraon.     Pn- 

ttilied  l»j  Major  titatitey  Patertan. 
This  U  a  series  of  viowa  taken  by  Major  Stanley  I'atorson  on  the  Oruwco  river,  the 
titles  of  which  are  given  in  the  following  list;  — 

(I)  View  in  the  delta:  GuaraunoB  oanoe ;  (2)  View  in  the  delta:  Guaraunoa 
aanoe:  (3)  View  in  the  delta,  Guaraunoa  oanoo:  <  4)  GntrtatM  village,  delta  of  the 
Orinoco;  (5)  Barrancaa;  (ti)  Government  House.  Ciudad  Itolivnr,  r, -idenee  of  ths 
President  of  tbo  Statn  of  Guayana;  (7>  VeBKOelU  oQsan,  Ciudad  Bolivar:  (S) 
The  President':,  guard,  1 1. .livi.r  :  (Mi  I're-idenr'e  gourd,  Bolivar;  (1U)  Barrack  gun rd, 
Bolivar;  (11)  Urbana,  Rio  Orinoco:  (12)  Kio  Orinoco  near  Carrihen  ;  Venezuelan 
canal :  (13)  Viow  of  the  banks  of  tho  Orinoco  near  Urhnna,  allowing  gradual  detrition  ; 
(14)  Rock  ul  Ca.-tillilo,  Bio  Orinoco ;  (15)  Mogoti  rt-k.  It  in  Orinoco'.  Iiitweon  Urbana 
and  Carriben;  (16)  Month  of  tho  Cabulliauc;  (17)  Pcrieo :  (18)  Tho  Orinoco  at 
Salvajito:  (  l;j)  The  forest  on  tire.  La  Garcita  between  Snlvnjito  and  Maipures ;  (21)) 
Bandal  de  Gnahiboa:  (21)  Kumlal  de  Gnabibos;  (22)  Portageol'a  "piragua"'  over  the 
Randal  de  Guahibos  ;.  (23)  Vie*  on  tbo  Tnparro  river  ;  (21)  The  uleaincr  Mala  on  tho 
rooka  near  the  mouth  of  tho  Tup.irro  river:  (2.))  The  Orinoco  ut  Maipures :  (26) 
Cerromono  between  Mnipurcii  and  Mnii.lriL|.»i :  (27)  View  near  lb.;  month  of  the  Sip»po 
river,  showing  ,part  of  tho  sacred  mountain  of  the  Ptuoai  Indian*.  Mount  Sipapo  ; 
(28)  I'iarnas  Indiana  in  canoea  near  tin-  nimilh  nf  the  Sipapo  river:  vi'i)  My  ••  bongs," 

»r  jiiH-OHt  :   a  r-  -i  for  I I  ■.  CiU)  Moni.li  of  the  Hi..  Yiclia.la:  (SI)  A  Venezuelan  house 

at  Muudrapo ;  (32)  I'iarous  Indian  Wotm-n  (civilize!),  Mnudrapo,  Kio  Orinoco;  (33) 
A  rock  between  Mnndmpo  and  Sun  Fernando,  elinwinjt  tin:-  high-water  mark;  (34) 
Indiana  preparing  rubber,  Nericagua,  Bio  (Mum;  (35)  A  half-easte  "  gommero,"  tit 
rubber -gather,  and  family.  Gunniaun,  Kio  Gunnare  :  (30)  Goimm-ioj  "  barraca,"  or 
hut,  Guanayana ;  (37)  Svm  Fornaini"  Ir.un  the  AI:i1.i:i]h>:  CIS)  S..n  Fernando  do 
Atabapo:  river  front;  (311)  A  lane  in  San  Furnatido  de  Atabapo:  ( (II)  "  Pin  poea  "  (the- 
Toucan),  my  Gunhibo  Indian  hoy,  .San  Fernando  do  Atainpi-  (41)  Venezuelans  and 
Gnahitos  at  San  Fernando  do  Atabapo :  (12)  .luiietinn  ■  ■(  the  Atabipo  and  Guaviaro 
rivers  near  San  Fernando  de  Atiiba]*i  ;  (43)  Indians  carrying  inanioe.  Kio  Atabapo : 
(44)  Indian  hut,  M.iroeoli.  near  Sun  l-'oruando  de  Atabapo ;  (45)  Enormous  Cerba  tree 
near  Mnrocuti,  Kio  Guaviaie, 


Johntton. 
and   the   Gold   Oostt,   taken   by  W.  8. 


Wait  Africa. 

Sixteen    Photographs   of    Sierra    Let 

Johnston,  Esq.     Fnimftd  ty  lice.  F.  G.  SaAs-Jn,  M.A..  Ph.D. 
These  pin >|i lg mpha  illn.-tr.iie  the  scenery  of  tlio  west  coanl  of  Africa  in  the  Sierra 
Leoue  nud  i  iold  Uoust  colonies,  in  ndiiilioii  to  whicli  there  aro  tome  groups  of  natives,. 
The  titles  uro  given  below. 

(1)  The  reservoir  inside  the  Victoria  Park,  Freetown,  Sierra  Lone  ;  (2)  Native 
artillerv.  Fnelown:  (3)  The  proce-iiou  to  the  court  bouse  after  the  assi/.c  »erviee 
(Judge  Unlets  II  indie):  Freetown.  IHI'il;  i  I)  l'rineesi  I 'lirirftinu  l_'ot.t:iu'e  Hcmpital  (back 
view).  Freetown ;  (5)  Kru  Town  road,  Freetown  :  (ill  Congo  Town,  Sierra  Leone  ,  (7) 
Capo  Sierra  l.eone  ami  Ihe  liglithnu^- ;  (S)  Tlie  fori.  I'l.a.na,  G.dd  Coast;  Hi)  Tarkwa 
village  ( m .Id- minim;  distri.-tj,  (odd  L'oast ;  (10)  Aiiiu,  Gold  Coast;  (II)  Si  ■ 
i'iwt.10,  Klmiim,  Gold  Count;  (I2i  Cape  Cmist  l.'asllt'.  Hold  li«t;  (l:t|  Chief  Coker. 
CapeCoaat;  (14)  Fort  Wiliiuui  ligbthouec.  Cape  Ooant :   I  IS)   Itimtbe. -Sherboro;  (16, 


o  title. 


PH0T0OKAPHS, 


M.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo- 
graphs which  lias  been  established  in  the  Map  Boom,  if  nil  the  FeLlows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  bo 
acknowledged,  Should  the  donor  have  purchased  the  photographs,  It 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 


u 


a 


The 


Geographical    Journal 


No.  3.  SEPTEMBER,  1899.  Vol.  XIV. 

EXPLORATIONS  IN  PATAGONIA.' 

By  Dr.  FRANCISCO  P.  MORENO. 

I. 

Our  President  lately  recalled  the  fact  that  vast  areas  existed  in  South 
America  still  unknown  to  geography,  which  were  not  only  interesting 
on  account  of  the  rich  products  they  may  be  presumed  to  contain,  but 
also  for  the  variety,  beauty,  and  charm  of  their  landscapes.  This 
certainly  referred,  amongst  other  regions,  to  certain  parts  of  the 
Argentine  Republic,  and  particularly  to  Patagonia. 

.  As  a  matter  of  fact,  up  to  quite  recent  times,  the  geography  of  the 
southern  portion  of  the  New  World  has  been  in  a  very  backward  state. 
Since  the  memorable  hydrographical  expeditions  of  the  Adventure 
and  the  Beagle,  supplemented  later  on  by  those  of  the  Nassau  and 
the  Maine,  we  can  only  remember  the  Chilian  investigations  in  Chiloe 
and  Guaitecas  and  on  the  western  coast  of  Patagonia.  With  referenoe  to 
the  interior  of  the  latter  countiy  south  of  parallel  40°,  the  little  that 
was  known  up  to  1870  was  derived  from  Argentine  or  Chilian  surveys 
of  very  limited  areas,  and  since  the  discovery  of  the  Chubut  river  by 
the  Beagle  expedition,  and  the  exploration  of  the  river  Santa  Cruz,  in 
which  Charles  Darwin  took  part,  the  maps  of  Patagonia  have  presented 
no  new  feature ;  its  fluvial  system  was  taken  from  the  ancient  Spanish 
charts,  and  of  its  numerous  lakes  only  some  three  or  four  were  indicated, 
and  even  then  their  exact  position  remained  undecided. 

It  was  not  until  1869-70  that  George  Chaworth  Musters  orossed 
Patagonia  from  end  to  end  for  the  first  time,  in  the  company  of  some 
Tehuelchian   Indians,   on   one    of    their    periodical    migrations ;    but, 


*  Read  in  part  at  the  Royal  Geographical  Society,  May  29,  1899.     Map,  p.  352. 
A  map  on  a  much  larger  scale  will  be  published  in  a  future  number. 
No.  III. — September,  1899.]  r 
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unfortunately,  owing  to  the  mode  of  life  he  had  to  follow,  and  the 
route  chosen  by  the  Indians — the  easiest  and  the  one  most  abounding 
with  game,  hut  still  the  least  interesting  one — his  narrative,  although 
it  constitutes  a  picture  full  of  life  and  interest,  by  the  description  of  the 
customs  of  his  fellow-travellers  and  of  the  general  aspect  of  the  land- 
scape, contains  little  of  a  conorete  or  new  character  from  a  purely 
geographical  standpoint.  It  may,  therefore,  be  affirmed  that  the 
detailed  survey  of  the  Patagonian  territory  first  became  of  importance 
when  the  agitation  commenced  with  respect  to  the  boundary  question 
between  the  Argentine  Republic  and  Chile. 

Both  countries  claimed,  as  a  heritage  from  Spain,  the  austral  region, 
and  if  both  parties  were  in  possession  of  documents,  more  or  less 
authentic,  which  support  their  arguments  as  to  the  respective  jurisdic- 
tions prior  lo  the  emancipation  from  the  mother  country  over  the  territory 
in  dispute,  little  or  nothing  had  been  done  by  them  to  determine  its  nature. 
The  Argentine  Republic  considered  as  belonging  to  her  the  territories 
to  the  ■■.1*1  of  the  crest  of  the  Andean  mountain  range,  or  the  "  Cor- 
dillera Nevada  "  of  the  conquistaduTei  and  the  Spanish  historians — a 
formidable  barrier  and  boundary  imposed  by  nature  herself;  whilst 
Chile  maintained  that  her  territory  included  Patagonia  as  far  as  the 
Atlantic  coast,  and  proposed  to  colonize  the  territory  situated  east 
of  the  Cordillera,  which  Captain  Simpson,  of  the  Chilian  navy,  had 
traversed,  in  1873,  from  side  to  side,  following  the  course  of  the  Aisen. 
river  until  he  saw  it  descend  from  the  eastern  plains.  The  Argentine 
Repnblio  possessed  settlements  in  Bio  Negro,  Chubut,  Santa  Cruz,  and 
Staten  island;  whereas  Chile  had  founded  l'nnta  Arenas  in  the  Straits 
of  Magellan,  but  the  interior  of  the  country  remained  an  enigma, 
which  commenced  to  be  solved  in  1872,  when  an  Argentine  naval  officer, 
Mr.  Feilberg,  ascended  for  the  second  time,  forty  years  after  Fitzroy, 
the  river  Sanla  Cruz,  and  proceeded  as  far  as  a  lake  whioh  be  believed  to 
be  the  one  discovered  by  Viedma,  iu  1782. 

It  was  in  1873,  when  I  made  my  first  excursion  to  Patagonia,  that  I 
visited  the  Hio  Negro.  The  year  following,  I  returned  to  the  same 
places,  aud  went  as  far  as  Santa  Cruz.  In  1875  I  crossed  from  Buenos: 
Aires  to  Lake  Nahuel-Huapi  aud  the  Andean  Cordillera,  between 
parallels  39°  30'  and  42°.  In  1876  I  visited  Chubut,  and  ascended  the 
river  Santa  Cruz,  recognizing  that  the  lake  found  by  Feilberg  was  not 
the  one  Viedma  discovered,  and  that  these  lakes,  with  many  others, 
formed  a  vast  system  situated  in  a  longitudinal  depression  parallel  with 
the  Cordillera.  In  the  tract  of  land  between  Santa  Cruz  and  the  Straits 
of  Magellan,  I  was  able  to  confirm  the  fact  already  announced  by  the  first 
Spanish  navigators  and  by  the  hydrographers  ol  the  "  Beagle,"  that  the 
Andean  Cordillera  was  traversed  by  channels  which  conveyed  the  salt 
waters  of  the  Pacific  to  the  Patagonian  plains,  and  that  the  chain,  shown 
in  many  maps  as  separating  Otway  Water  from  the  Straits  of  Magellan, 
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does  not  exist,  the  isthmus  consisting  of  an  insignificant  deposit  of  loose 
stones  and  sand  left  by  the  ice,  and  scaroely  raised  above  sea-level.  In 
1877,  some  Chilian  officers  visited  the  sources  of  the  river  Santa  Cruz  in 
the  lake.  Steinmann  shortly  afterwards  reached  the  same  point,  as  well 
as  the  Argentine  travellers,  Castillo,  Moyano,  and  Lista.  Moysno 
crossed  from  Santa  Crnz  to  the  Chnbnt,  partly  following  the  route  taken 
by  Musters  and  that  of  Dnrnford,  who  had  visited  lakes  Musters  and 
Colhuein  1877.  In  1879  I  again  returned  to  the  Rio  Negro,  crossed 
Patagonia  as  far  as  the  Cordillera,  on  parallel  44,  and  followed  the 
slopes  towards  the  north,  again  examining  lake  Nahuel-Huapi,  and 
reaching  nearly  tip  to  parallel  39°.   If,  up  to  that  time,  the  surveying  of 


those  regions  was  not  exempt  from  a  certain  amount  of  danger,  in  view 
of  the  attitude  of  the  native  tribes,  this  danger  disappeared  after  the 
defeat  inflicted  upon  them  by  the  Argentine  forces.  It  was  at  this 
period  that  the  1881  treaty  was  made,  by  which  Argentina  and  Chile 
remained  separated  in  Patagonia,  to  the  north  of  parallel  52°,  by  tho 
Andean  Cordillera ;  and  expeditions  continued  to  explore  the  latter. 
The  treaty  stated  that  the  boundary  between  the  two  countries  was  the 
Cordillera  of  the  Andes,  and  that  the  dividing  line  was  to  ran  along  the 
watershed  of  the  highest  crest.  But  when  boundary  treaties  are  not 
preceded  by  an  adequate  survey  of  the  land  on  which  this  boundary  is 
to  be  traced,  they  always  give  rise  to  difficulties  when  they  are  being 

k  2 
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actually  carried  into  effect.  These  difficulties  noon  arose.  Which  was  the 
line  agreed  upon?  The  Argentines  maintained  that  it  was  the  creet 
of  the  Cordillera  in  its.  watershed;  whereas  the  Chilians  advanced  the 
opinion  that  the  boundary  agreed  upon  waB  the  parting  of  the  conti- 
nental waters,  whether  that  coincided  or  not  with  the  crest,  or  was 
situated  outside,  and  at  a  distance  from,  the  Cordillera. 

Chile  sent  out  explorers,  who  penetrated  the  country  from  the  west ; 
and  the  Argentine  Republic  did  the  same.  I  myself  set  to  work  to  carry 
out  similar  investigations  with  the  conviction  that,  in  the  same  way  as 
the  logical  development  of  a  nation  is  not  achieved  unless  the  geography 
of  its  territory  be  known,  nothing  can  be  more  prejudicial  to  its  interests 
than  such  ignorance  in  discussions  relating  to  its  frontiers.  From 
1882  to  1895,  1  examined  the  Andean  regions  of  the  Republic,  between 
parallels  23°  and  34°;  and,  in  1890,  I  returned  to  Patagonia  by  the 
slopes  of  the  Cordillera  and  the  interior  thereof,  until  I  reached  Lake 
Buenos  Aires,  in  46'  30*.  In  1897  1  visited  the  Fatagonian  region 
situated  between  the  Straits  of  Magellan  and  parallel  S!°,  and  examined 
several  of  the  western  fjords  as  far  as  Puerto  Montt,  in  latitude  42°. 
In  1898  I  ascended,  for  the  second  time,  the  Santa  Cruz  river,  reaching 
the  same  point  visited  by  me  the  previous  year,  on  parallel  61°,  and, 
along  the  eastern  slopes,  I  traversed  the  territory  as  far  as  Lake 
Nahuel-Huapi  and  Puerto  Montt.  It  is  with  this  material  that  I  purpose 
giviDg  a  sketch  of  what  Patagonia  is,  under  various  aspects;  the 
deficiencies  of  which  sketch  will,  I  think,  be  made  good  by  the  photo- 
graphs I  shall  show. 

II. 

Many  of  the  1'atagoiiiaii  landscapes  will  certainly  be  surprising. 
Captain  Fitzroy  and  Charles  Darwin  were  very  unfortunate  when  they 
explored  the  river  Santa  Cruz.  The  landscapes  left  a  disagreeable 
impression  on  them  ;  and  this  impression  subsequently  became  general 
with  regard  to  the  whole  of  Patagonia.  In  my  own  country  I  have 
found  considerable  difficulty  in  obtaining  a  hearing  when  I  have  stated 
that,  although  the  English  explorers  spoke  the  truth,  and  that  any 
one  visiting  the  same  spots  would  receive  the  same  impression  as  they 
did,  nevertheless,  Patagonia  did  not  merit  its  bad  reputation  ;  but,  on 
the  contrary,  a  vast  field  for  human  initiative  existed  there,  with  a 
healthy  soil  capable  of  supporting  a  large  population. 

In  comparing  the  mountains  of  South  America  with  those  of  North 
America,  we  might  say  that  the  Brazilian  mountains  have  a  corre- 
sponding situation  to  the  Appalachians:  that  some  of  the  Peruvian, 
Bolivian,  and  Argentine  ranges  have  an  analogous  position  to  the  Rocky 
Mountains;  whilst  the  Andean  Cordillera  corresponds  to  the  ranges  on 
the  North  Pacific  coast.  The  same  vast  plains,  the  same  great  ridges, 
and  almost  the  same  high  plateaus,  characterize  them.      The  landscapes 
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of  the  Mississippi  are  reproduced  on  the  Parana  ;  the  broken  plains  and 
the  plateaus  of  New  Mexico  and  Arizona  find  their  analogy  in  the 
Argentine  northern  plateaus  and  in  the  table-lands  of  Patagonia; 
whilst  the  ice-bound  plains  of  Canada  find  modest  companions  in  the 
extreme  south  ;  and  the  picturesque  fjords  and  white  mountains  of  AlmVn 
seem  to  be  a  copy  of  tbe  fjords  and  mountains  of  Patagonia,  or  vice  vend. 
The  analogy  might  be  carried  still  further.  It  is  surprising  what  a 
similarity  exists  between  the  ancient  industries  of  the  natives  of  New 
Mexico  and  those  of  north-west  Argentina ;  and  any  one  who  compares 
the  ancient  customs  and  industries  of  the  coast  of  the  Paoifio  Ocean — 
at  either  extremity — will  obtain  some  curious  revelations. 


The  territorial  area  of  Argentina  consists  of  more  than  a  million 
■Square  miles,  and,  in  three-quarters  of  its  extent,  presents  the  contrast 
K>f  the  most  level  plains  in  the  world,  with  mountains  which  may  be 
Reckoned  amongst  the  highest.  With  tbe  exception  of  the  rugged 
nature  of  tbe  north-west  regions,  which  are  prolongations  of  the  moun- 
tains of  Bolivia,  and  a  few  small  islands  of  the  ancient  Pampean  sea 
— bo  well  described  by  our  associate,  Colonel  George  Earl  Church — 
one  passes  from  the  superficies  of  tbe  said  sea  to  tbe  abrupt  wall  of  tbe 
mountain  in  so  striking  a  manner  that  the  natives  call  the  slopes,  the 
"Costa,"  thus,  perhaps,  evoking  the  lost  sea  or  the  great  lakes  whioh 
filled  it,  and  of  which  traces  still  exist,  and  which  indubitably  existed 
in  the  human  period. 
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Thin  spectacle  of  the  mountain  abruptly  dominating  the  plain,  stops 
at  the  height  of  parallel  34",  and  the  vast  pampa  is  scarcely  interrupted 
at  the  aouth  by  the  archaic  and  paleozoic  rocks  of  the  Tandil,  the 
Ventana  and  the  Pampa  Central,  bounded  on  the  east  by  the  Atlantic, 
and  on  the  west  by  the  scarcely  discernible  continuation  of  the  central- 
northern  ridges  which  divide  the  plain  of  a  western  depression  that 
commences  in  Bolivia,  in  lake  Titicaca,  or  further  north,  and  carries  the 
waters  of  the  Eastern  Andean  region  of  Argentina  to  the  Atlantic  by  the 
river  Colorado.  This  depression  is,  in  its  turn,  limited  on  the  south  by 
the  plateau  which  separates  it  from  the  Kin  Negro,  and  it  is  this  plateau 
which  is  generally  considered  as  the  northern  limit  of  Patagonia : 
although,  owing  to  many  of  its  pbyaiographical  features,  the  Patagonian 
fades  may  be  considered  as  extending  as  far  as  the  Bolivian  plateaus  of 
the  Titicaca,  agreeing  generally  with  its  flora  and  fauna. 

It  is  difficult  to  state  briefly  what  ought  to  be  uuders'ood  by  the 
expression  "Patagonian  Region"  in  its  general  characteristics;  and 
I  must,  for  the  present,  confine  myself  to  assign  its  political  limit* 
which,  on  the  north,  are  the  Hio  Negro;  on  the  south,  the  Straits 
of  Magellan;  and,  on  the  east  and  west,  the  ocean.  Within  its  300,000 
square  miles,  the  landscapes  offer  striking  contrasts.  To  the  east,  from 
the  sea,  are  seen  coasts  with  smooth  horizontal  surfaces,  with  slight 
prominences  between  parallels  44°  and  47°,  caused  by  eruptive  forma- 
tions; a  coast  which  is  the  cliff  of  the  traditional  table-land,  streaked  with 
grey,  yellow  and  white  bands,  of  dreary  aspect,  with  perpendicular 
walls,  >and  a  scarcity  of  ports.  On  the  western  side,  tLe  scenery  is 
utterly  different;  a  number  of  islands,  with  abrupt  and  wooded  coasts, 
fringe  the  precipitous  coast-line  of  the  continent,  which  is  indented  by 
numerous  fjords  that  penetrate  to  the  very  heart  of  the  Cordillera  and 
traverse  it  completely  in  the  52°  of  latitude ;  a  coast  similar  to  that  of 
Norway,  or,  better  still,  to  that  of  Alaska,  with  glaciers  reaching  down  to 
the  sea  from  parallel  44°  30',  and  three-quarters  of  the  mountains  covered 
with  ice  and  snow. 

Between  the  two  coasts,  terraces  cut  into  the  elevated  plateau,  some 
extensive,  others  reduced,  form  the  taMe-lands,  separated  by  depressions 
(the  most  extensive,  being  transversal ),  generally  covered  with  a  layer  of 
pebbles,  and,  here  and  there,  by  lava-streams,  between  the  remains  of  the 
ancient  range  which  has  nearly  disappeared  from  the  centre,  which 
remains  are,  perhaps,  the  continuation  of  the  mountains  of  Central 
Northern  Argentina,  and  in  the  west  a  longitudinal  depression  that 
precedes  the  Andean  Cordillera  and  lies  parallel  to  it.  This  depression 
is  of  a  smooth  and  gently  undulating  character,  of  an  exclusively  erosive 
and  glacial  anpeot,  but  evidently  of  tectonic  origin,  very  beautiful,  dotted 
with  numerous  lakes.  Some  of  these  lakes  empty  themselves  into  the 
monotonous  Atlantic  rivers;  others  reach  the  Pacific  in  impetuous 
torrents  which  cut  through  the  whole  mass   of   the  Cordillera.      The 
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hydrographical  network  is  then  * 
sible  to  fix  the  exact  course  of  son 
sometimes  flow  into  the  Atlantic  : 
the  Pacific,  their  course  often  dejit 
the  shifting  of  sand  or  shingle,  t 
on  the  action  of  rodents,  which  art 


rambling,  that  it  is  not  always  pos- 
s  of  ils  secondary  components,  which 
verB,  aud  at  other  times  into  those  of 
idingon  periods  of  rain  or  drought,  or 
id  also,  sometimes  in  certain  springs, 
■table  calamity  in  Patagonia,  but 


easy  to  remedy.  This  phenomenon  of  a  dividing-line  of  waters  flowing 
into  opposite  oceans,  which  partly  rise  in  plains  and  glens  hardly 
higher  than  the  level  of  the  sea,  and  which  overcome  such  formidable 
obstacles  as  the  Andean  Cordillera,  piercing  its  crystalline  axis  and  the 


enormous  mass  of  rocks  which  have  accumulated  upon  this  axis,  consti- 
tutes, in  my  opinion,  a  fact  which  is  unique  in  the  world. 

It  is  very  possible  that,  when  a  careful  survey  of  the  Andean 
Cordillera  and  its  vicinity  is  made,  it  will  be  proved  that  a  great 
portion  of  its  actual  upheaval  took  place  in  very  modern  epochs ;  and 
that  man,  already  possessing  a  culture  analogous,  to  a  certain  estent,  to 
that  of  nations  which  are  reputed  civilized,  witnessed  the  modification 
of  the  physiognomy  of  the  soil  of  South  America.  It  seems  to  me 
incredible  that  man  could  have  found  means  of  existence  at  an  altitude 
of  18,000  feet,  and  yet,  at  this    elevation,  on  the  Puna  do  Atacama, 


- 
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human  remains  have  been  found,  which  proves  that  he  did.  The 
gigantic  ruins  of  the  Bolivian  table-lands  suggest  that  the  upheaval  of 
the  soil  to  its  present  altitude  was  subsequent  to  the  construction 
of  the  buildings,  the  ruins  of  which  are  preserved,  as  man  could 
not  now  construct  similar  works  there.  I  have  seen  on  the  Puna 
de  Atacama,  in  parallel  26°,  at  an  altitude  of  14,000  feet,  the  remains 
of  extensive  villages,  where  it  would  not  now  be  possible  for  moderate 
groups  of  people  to  live.  It  is  well  known  that  there  are  abundant 
remains  of  the  great  pampean  mammalia  in  the  clay  formations  of  the 
Bolivian  plateaus ;  and  it  is  difficult  to  believe  that  such  animals  could 
have  lived  at  that  altitude. 

The  extreme  south  participates  in  this  recent  upheaval  of  the  Earth's 
surface,  and  its  orography  is  intimately  connected  with  this  movement, 
whioh  is  still  going  on,  and  which  is,  with  erosion,  also  probably  one  of 
the  causes  of  the  abnormal  water-divide  of  the  continent  leaving  the 
crest  of  the  Cordillera  in  Patagonia,  to  transfer  itself  to  the  plains 
lying  alone  on  its  eastern  slopes.  Charles  Darwin  has  left  us  some 
observations  of  the  utmost  value  with  respect  to  the  upheaval  of  the 
Earth's  surface  in  South  America ;  and  it  is  a  matter  for  regret  that 
they  have  not  been  continued  with  similar  attention  by  subsequent 
observers. 

If  a  careful  examination  be  made  of  the  accounts  given  by  the  early 
navigators  who  visited  the  extreme  south  of  America,  we  shall  find  that 
the  country,  as  they  saw  it,  has  been  modified  in  several  places.  It  is 
very  possible  that  some  remains  of  the  channel  shown  in  some  of  the 
maps,  between  Admiralty  sound  and  San  Sebastian  bay,  in  Tierra  del 
Fuego,  existed  at  that  period ;  that  the  isthmus  whioh  separates  Otway 
Water  from  Magellan  straits,  did  not  then  rise  above  high-water 
mark ;  and  that  several  of  the  streams  now  flowing  into  the  Pacific  from 
the  east  of  the  Cordillera,  and  even  from  the  Patagonian  plains,  crossed 
them  to  reach  the  Atlantic : — a  mass  of  facts  which  ought  to  attract 
militant  investigators,  all  the  more  that  the  places  in  which  they  are 
to  be  observed  are,  more  or  less,  easy  of  access,  compared  with  other 
plaoes  in  the  world,  of  less  interest,  but  which,  nevertheless,  are  much 
better  known. 

In  the  reports  of  Dr.  Otto  Nordenskjold,  the  Society  possesses  a 
general  exact  picture  of  the  physiognomy  of  the  large  island  of  Tierra 
del  Fuego.  This  island  I  have  only  seen  from  the  sea ;  and  Sir  Martin 
Conway  has  graphically  described  the  mountainous  western  portion. 
My  description  will  commence,  then,  in  the  Straits  of  Magellan.  When 
the  coast  is  observed  from  the  Atlantic,  one  sees  the  straight  line  of 
the  terraces  on  both  sides,  and  the  others  of  Virgin  Cape.  Once  in  the 
straits  to  the  north,  on  the  low  base  formed  by  the  coast,  the  tertiary  line 
stands  out,  now  receding,  now  advancing;  its  regular  summits  broken 
by  small  hills,  which  are  go  many  extinct  volcanoes.     At  the  foot  of  the 
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plateaus,  gorges  and  low  hillocks  fill  up  the  ancient  extension  of  sea 
^waters,  which,  not  very  long  ago,  dashed  at  the  foot  of  the  plateau, 
lrat  now  are  far  away.  To  the  south,  in  Tierra  del  Fuego,  the  same 
dreary  views  exist,  but  minus  the  volcanoes,  the  effects  of  whioh  are 
only  seen,  in  a  very  limited  area,  near  the  straits ;  and  so  one  reaches 
"the  west,  until,  to  the  north,  the  principal  table-land  is  seen  rising  towards 
"the  west  and  penetrating  towards  the  north-west,  forming  a  vast  circle, 
"which  is  lost  in  the  distance,  snow-capped  mountains  rising  on  the 
^horizon.  To  the  south,  the  grand  Fuegian  island  terminates,  after 
leaving  the  narrows ;  and  the  northern  beach  continues  along  the  vast 
sheet  of  the  straits. 

The  Patagonian  tertiary  formation  ceases  there,  and  with  it  its 
characteristic  aspect.  Steamers  anchor  in  Punta  Arenas,  in  the  ancient 
island,  now  the  Brunswick  peninsula.  From  there,  in  clear  weather, 
can  be  seen,  to  the  south,  the  snow-capped  summits  of  Mounts 
Sarmiento,  Darwin,  and  Olivaia,  in  the  high  ranges  which  are  the  con- 
tinuation of  the  Chilian  Cordillera  of  the  Coast  and  the  Cordillera  of 
the  Andes,  which  are  lost  to  view  in  Staten  island  and  Cape  Horn. 
Any  one  who  follows  the  navigation  of  the  straits  will  not  fail  to 
perceive  the  curious  topography  of  the  region  and  its  varying  out- 
lines. It  has  the  appearance  of  recently  inundated  land,  from  which 
the  waters  are  receding  after  having  covered  it  entirely.  More  than 
once,  in  crossing  Patagonia,  I  have  recalled  to  my  mind  the  appear- 
ance of  Magellan  straits  when  I  found  myself  in  the  transversal 
depressions  which  cross  the  country,  and  I  have  imagined  a  cluster  of 
more  or  less  extensive  islands,  of  a  general  elevation  analogous,  and 
of  similar  type,  to  that  formed,  at  no  very  distant  date,  by  Magellan 
straits  and  what  we  might  call  the  Straits  of  Gallegos. 

The  islands  of  this  archipelago,  formed  by  upheavals  and  sub- 
mergences, connected  with  the  tectonic  movements  which  have  formed 
the  present  Andean  cord  ill  era,  and  to  which  movements  must  be  ascribed 
the  fractures  which  give  the  austral  region  such  a  characteristic  aspect, 
were  separated  from  one  another  by  straits  similar  to  Magellan,  which 
straits  disappeared  with  the  general  upheaval  and  the  glacial  deposits, 
leaving  more  or  less  extensive  valleys  through  which  flow  the  rivers 
Negro,  Chubut,  Santa  Cruz,  Coile,  and  Gallegos  and  its  affluents,  and 
others  having  no  permanent  fluvial  currents.  It  has  been  said  that  the 
interior  of  Patagonia  is  formed  by  a  succession  of  terraces,  having  an 
east-to-west  direction  up  to  the  Cordillera ;  this  does  not  appear  to 
me  to  be  altogether  exact,  but  it  is  indubitable  that  at  one  time  the 
whole  region  rose  uniformly  to  a  greater  height  in  the  west  than  along 
the  present  Atlantic  coast.  The  Saint  Gregory  cliffs  in  the  straits, 
in  their  western  part,  are  more  or  less  of  the  same  elevation  as  those 
of  the  confluence  of  the  Rio  Negro  and  the  Limay,  in  parallel  39° ;  the 
same  topographical  features  distinguish  these  cliffs  near  the  mountains  ; 
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and  we  might  assert,  even,  that  their  strata  are  of  the  same  age,  aa  is 
proved  by  the  fossils  which  have  been  found  in  them.  The  recent 
volcanic  eruptions  extend  from  parallel  41°  up  to  the  straits  in  the 
same  zone;  and  the  periods  of  eruption  seem  to  have  been  almost 
indentical ;  the  Mount  Aymond  volcanoes  are  similar  to  those  of  Mount 
Yagagtu  in  Rio  Negro  territory.  The  nniformity  is  almost  general  : 
the  same  geology,  the  same  fauna,  and  the  same  flora;  and  it  only  alters 
in  the  north  with  the  remains  of  the  longitudinal  ridges  which  appear 
to  the  south  of  Rio  Negro  with  its  j^anites,  porphyrk-s,  trachytes,  and 
ancient  schists,  extending,  in  mure  or  less  imposing  musses,  as  far  as 
the  river  of  port  Desire,  dividing  Patagonia  and  its  table-lands  into  two 
parts,  north  of  this  parallel.  I  am  of  opinion  that,  in  the  early  days 
of  the  tertiary  formation,  Patagonia  was  of  greater  extent  than  at 
present;  that  a  part  of  its  territory  advanced  much  further  into  the 
Atlantic;  and  that  ihe  bed  of  the  latter,  between  the  present  coast- 
line and  the  eastern  parts  of  the  Falkland  islands,  was  nothing  else 
than  a  plateau,  submerged  at  a  relatively  modern  epoch,  the  upheaval 
of  which  has  again  commenced. 

The  bold,  characteristic  relief  of  the  Patagonian  terraces  is  intimately 
connected  with  the  upheavals,  and  emsions  produced  by  great  rivers 
and  lakes,  the  greater  part  of  which  have  sine*)  disappeared.  These 
terraces  are  really  true  lines  of  level  left  by  these  rivers  and  lakes, 
which  did  not  all,  however,  have  their  origin  in  the  present  Cordillera; 
but  some  had  their  origin  iu  the  centre  of  the  country,  which  to-day 
is  almost  entirely  waterless,  aud  which,  it  also  appears  to  me,  were 
connected  with  lands  which  have  now  disappeared. 

The  larger  number  of  the  lakes  which  fed  these  rivers  in  the  Andean 
region  still  exists;  but  of  those  of  the  central  region  scarcely  any 
remain;  the  twin  lakes  Musters  and  Colhue  are  rapidly  drying  up, 
together  with  a  few  insignifieaut  lugonus.  Nevertheless,  when  the 
territory  is  crossed,  ono  sees  great  cavities— empty  lakes— and  vestiges 
of  their  powerful  outflows.  Their  shores  present  characterise  terraced 
levels;  and  in  connecting  their  lines  of  elevation,  one  finds  that,  as 
I  have  remarked,  the  terracing  is  not  generally  regular.  The  present 
terraces  are  nothing  but  the  evidences  which  have  been  left  by  ancient 
lacustrine  or  fluvial  levels;  and  although  the  altitude  above  the  sea  of 
the  strata  of  which  the  general  table-laud  is  composed  is  greater  on  the 
west — thus  exposing  to  view  others  on  the  western  border  of  the 
plateau  which  do  not  appear  in  the  Atlantic  coast— this  fact  is  not  of 
a  perfectly  absolute  uniformity,  as,  in  San  Julian  on  tho  soa-coast, 
cretaceous  strata  are  observed,  as  also  in  the  vicinity  of  the  Cordillera. 

The  monotonous  plateaus  generally  terminate,  as  I  have  stated,  in 
the  vicinity  of  the  first  mountains,  which  are  jiarallel  with  the  true 
Cordillera,  and  the  general  character  of  the  Patagonian  region  com- 
pletely changes.     If  you  examine  the  map  of  South  America,  you  will 
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gee  that,  lo  the  south,  two  chains  of  mountains  exist :  the  Cordillera  of 
the  Andes,  and  the  Cordillera  of  the  coast  in  Chile.  It  may  be  said 
that,  from  the  Atacama  desert,  the  two  chains  run  parallel  to  each 
other;  at  times  their  spurs  seem  to  become  confounded;  but  the 
geologists  Pissis  and  Domeiko  have  pointed  out  an  intermediary  valley 
running  between  them,  throughout  their  extension,  from  north  to 
south.  In  the  north,  this  valley  is  filled  principally  by  the 'products 
of  reeent  volcanoes  ;  it  is  then  contracted,  and  almost  obliterated,  by  the 
spurs  referred  to;  but  it  subsequently  widens  out  to  form  the  very  fertile 
central  valley  of  Chile,  gradually  descending  to  the  south  until  it  buries 
itself  beneath  the  Pacific,  opening  out  or  contracting  itself,  as  in  the 


id  ashes  even  under  the 
l  del    Fuego;    a   tectonic 


north,  and   covered    with  alluvial  deposits  i 
coast  waters  of  the   Pacific,  as  far    as  Tier 

valley,  and  perhaps  one  of  the  longest  in  the  world.  Parallel  to 
this,  but  situated  to  the  east  of  the  Cordillera,  a  similar  valley  is 
found,  the  existence  of  which  was  suggested  by  me  in  1879,  which  is 
more  or  less  continuously  contracted  or  effaced  by  the  same  causes,  but 
not  completely  buried  under  water,  as  has  happened  to  the  western 
valley.  The  Andean  Cordillera  rises  between  the  two  depressions.  The 
Chilian  valley  penetrates  the  sea  at  parallel  42°  ;  but  three  degrees 
above,  the  chief  part  of  its  extension,  it  is  occupied  by  a  series  of  lakeB, 
generally  transversal,  which  seem  to  fill  cavities  that  coincide  with 
profound  ravines  in  the  Cordillera,  whereas  the  Argentine  valley  only 
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sinks  beneath  the  sea  10°  further  south.  In  this  eastern  longitudinal 
▼alley,  the  actual  lacustrine  series  fills  the  space  comprised  between 
parallels  38°  and  52°,  at  times  interrupted  by  local  tectonic  accidents, 
whioh  took  place  after  its  period  of  formation,  or  by  vulcanism  or 
accumulations  of  glacial  detritus.  This  general  valley  forms  one  of 
the  most  interesting,  most  fertile,  and  most  beautiful  zones  of  South 
America,  owing  to  the  variety  of  its  topographical  forms,  the  geologioal 
construction  of  the  enclosing  mountains — which  breaks  the  monotonous 
grey  of  the  Alpine  views — the  flora  with  which  it  is  adorned,  and 
the  immense  glaciers,  some  of  which  send  crystalline  icebergs  into 
the  green  or  blue  waters  of  the  lakes.  Another  Patagonian  contrast  is 
the  white  and  blue  ice  on  the  black  basalts,  crenellated  peaks,  and  cliffs 
of  monumental  shape  reflecting  themselves  in  the  waters  of  the  western 
shores  of  the  lakes,  mingled  with  the  leafy  garlands  formed  by  the  woods, 
so  rich  and  varied  in  their  flora ;  whilst  to  the  east,  bare  of  arboreal 
vegetation  and  monotonous,  rises  the  precipitous  plateau.  At  a  jump, 
one  passes  from  the  elevated  flats  of  the  arid  volcanic  plateaus  to  green 
fields  and  wooded  valleys;  from  stiff  and  miserable  bushes  to  the 
handsome  fern  and  fuchsia  region. 

Setting  out  from  Punta  Arenas,  towards  the  north,  the  woods  cover 
the  cretaceous  hills,  and  the  road  mainly  follows  the  high- water  mark, 
winding  between  rocks,  the  erratic  remains  of  the  now  almost  obliterated 
moraines,  and  partly  traverses  beautiful  fields.  Under  the  trunks  of 
old  trees  one  meets  with  deposits  of  molluscs,  the  remains  of  meals  of 
the  ancient  natives.  In  this  way  one  arrives  at  the  isthmus  between 
Otway  water  and  the  straits ;  the  ground  undulates,  the  woods  disappear, 
and,  gradually,  erratic  boulders  become  visible  everywhere,  looking  like 
small  isolated  hillocks  between  the  cretaceous  hills  and  the  distant 
cliffs  of  the  Saint  Gregory  plateau  and  the  straits,  where  salt  lakes — 
vestiges  of  the  very  modern  upheaval  of  the  region — are  to  be  seen. 
Immediately  to  the  west  is  Otway  Water ;  and  at  the  bottom  the  low 
hills  of  King  William's  land,  whioh  precede  the  "  Cordillera  Nevada." 

The  Andine  eastern  longitudinal  depression  is  partly  represented 
there  by  the  Fitzroy  channel,  and  its  vicinity  is  dominated  by 
the  edge  of  the  western  tertiary  plateau,  which  rises  gradually,  cut 
out  on  the  western  shores  and  ravines  by  rain  and  frost ;  and,  to  the  east, 
the  volcanoes  Orejas  de  Burro,  Mount  Aymond,  and  La  Picana,  from. 
700  to  1000  feet  altitude.  I  have  already  remarked  that  the  plateau 
commands  the  straits  from  Virgin  caj»e.  Between  this  and  the  valley 
of  the  river  Gal  legos,  the  undulating  surface  is  grassy,  sparse  in 
timber,  with  deep  gorges  which  cross  each  other,  and  with  volcanic 
cones  which  have  scattered  lava-streams  in  ancient  and  recent  times. 
Hundreds  of  thousands  of  sheep  now  pasture  upon  it,  whilst  in  the  deep 
gorges  of  the  Atlantic  coast,  gold-seekers  continue  their  researches  in 
the  glacial  deposits.    The  Argentine- Chilian  frontier  line  crosses  it  from 
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east  to  west,  up  to  Mount  Ayiuond,  deviating  from  that  point  up  to  the 
intersection  of  meridian  70°  from  Greenwich  with  parallel  52\  at 
the  base  of  the  I'itana  crater,  to  follow  the  parallel  to  the  coast  of  the 
western  channels.  These  volcanoes  appear  as  though  they  did  not 
extend  to  the  west  of  the  longitudinal  depression,  as  I  have  not  seen 
there,  amongst  the  rocks  moved  down  by  the  ice,  anypieces  of  lava.  An 
arenaceous  conglomerate,  covered  with  erratic  boulders  of  granite  and 
quart  Kite,  separates  another  glacial  depression  filled  by  the  Blanoa 
lagoon,  which  is  now  gradually  disappearing,  divided  into  two  sections, 
the  northern  limit  being  the  edge  of  the  plateau  which  continues  to  the 
Campaua  hill,  which  forma  its  western  extremity.     The  surface  of  this 


is  always  undulating  pasture  land,  and  shows,  on  the  west,  small 
groves  of  Fagus  pumilio.  To  the  north  and  east  flow  affluents  of  the 
river  Gallegos,  and  to  the  west,  rounded  hills,  dotted  with  erratic 
boulders,  rise  above  the  plateau. 

The  northern  edge  of  the  table-land  overlooks  another  transverse 
valley  of  the  continent,  an  anoient  strait,  as  I  have  said  before,  in 
which  the  river  Gallegos  now  runs,  and  at  its  base  several  andesitic 
hills  are  encountered,  which  rise  up  above  the  valley  in  the  vicinity  of 
the  two  edges  of  the  plateau,  but  without  attaining  the  altitude  of  the 
latter.  The  broad  valley  which  extends  between  Obstruction  sound 
and  the  Atlantic  ocean,  an  ancient  channel  tilled  with  glacial  detritus, 
which    gives   it   a   characteristic   appearance,    with    extensive    lateral 
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moraines   and   fron tings   cut  by  the   great  glacial  river,   the  gradual 
decline  of  which  is  shown  by  the  terraces  left  by  its  distinct  levels. 

When  the  Spanish  navigator,  Ladrillero,  in  1557,  entered  the 
channels  to  the  west  of  the  Cordillera,  in  search  of  a  passage  to  the 
Atlantic,  he  found  low-lying  lands,  and  in  them  a  channel  more 
than  45  miles  long  by  4}  wide,  penetrating  east-north-east.  In  1830 
Lieutenant  Sky  ring  and  Mate  Eirke,  of  the  Beagle,  explored  the 
same  regions,  and  observed  a  vast  expanse  of  water  divided  by  a 
low  isthmus  out  by  a  river  which  drained  it,  the  remains  of  the 
Ladrillero  channel.  I  say  "  remains,"  as  I  think  that  the  elevation  of 
this  isthmus  is  of  very  recent  date,  as  indicated  by  the  young  trees  re- 
ferred to  by  Eirke.  This  sheet  of  water  is  now  known  by  the  name  of 
Lake  Balmaceda ;  and  to  the  south  of  this  another  one  of  the  same  size, 
Lake  Pinto,  is  found,  whilst  to  the  east  there  are  other  smaller  ones, 
situated  between  various  lines  of  moraines,  more  or  less  destroyed, 
which  separate  the  waters  that,  from  the  northern  and  southern 
plateau,  flow  westward  to  feed  these  waters,  and,  eastward,  to  form 
the  river  Gallegos.  This  is  a  characteristic  glacial  landscape ;  the 
boulder  clay,  which  is  seen  very  distinctly  in  the  Blanca  lagoon,  fills 
the  valley,  being  displayed  in  large  patches  in  the  same  way  as  is 
observed  in  all  the  other  northern  valleys.  The  remains  of  dividing 
moraines  does  not  attain  in  some  parts  an  altitude  of  200  feet  above 
sea-level,  and  abounds  in  large  erratic,  perfectly  striated  rooks. 

This  river  and  its  affluents  flow  in  a  capricious  and  winding 
manner,  leaving  on  either  side  the  marshy  remains  of  the  ancient  fresh- 
water channel.  Imagine  the  British  Channel  dry,  covered  with  boulder 
day  deposits,  and  a  river  wandering  in  its  centre  to  the  east,  receiving 
streams  from  the  cliffs  of  the  two  coasts,  while  little  hillocks,  like 
those  in  some  parts  of  London,  separate  the  western  streams  from 
little  lakes  overflowing  in  that  direction  to  the  Atlantic,  and  yon 
will  have  the  impression  of  every  one  of  the  transverse  depressions 
of  Patagonia,  the  western  Atlantic  being  replaced  there  by  the 
Pacific  channels  or  the  Andean  lakes.  Lake  Balmaceda  measures, 
approximately,  40  square  miles,  and  is  partly  fed  by  the  waters  of  other 
smaller  lakes  and  by  streams.  Between  the  most  eastern  of  these  lakes 
and  a  group  of  smaller  ones  which  send  their  waters  to  the  river 
Gallegos,  there  is  a  glacial  deposit  barely  60  feet  wide.  In  times  of 
flood,  these  small  lakes  communicate  with  each  other,  and  for  the  time 
confound  the  waters  flowing  to  the  Pacific  with  those  which  go  to  the 
Atlantic.  It  also  seems  that  one  of  the  affluent  rivulets  of  Lake 
Balmaceda  is  thrown  off  from  the  river  Rubens,  an  affluent  of  the 
Gallegos.  This  river  and  its  affluents  have  a  winding  channel,  leaving 
lagoons  on  either  side,  the  remains  of  the  ancient  channel  now  replaced 
by  the  valley. 

The  present  transverse  valley  takes  part  in  the  longitudinal  depression 


EXPLORATIONS   IN   PATAGONIA.  255 

now  occupied  by  the  waters  of  the  Pacific,  and  is  bounded  on  the 
south  by  the  plateau  extending  between  the  Gallegoa  river  and 
Magellan  strait,  and  on  the  north  by  what  has  been  called  the  Latorre 
Cordillera,  which  is  not  a  mountain  range,  but  the  continuation  of  tha 
general  table-laud  itself.  Between  this  and  the  channels,  rise,  south  of 
the  parallel  52°,  the  cretaceous  ridges,  Rotunda  and  Palladium  hills, 
and  to  the  west,  the  mountains  in  front  of  the  principal  chain  of  the 
Cordillera,  here  formed  by  the  Sarmienio  Cordillera.  In  Last  Hope 
inlet,  which  forms  a  part  of  these  channels,  the  eastern  longitudinal 


valley  depression,  to   which  I  have  referred,  terminates   under   the   sea- 

Dr.  Otto  Nordenskjold  has  given  the  Society  a  general  description 
of  the  part  of  this  depression  comprised  between  the  Sierra  do  los 
Baguales  and  the  Last  Hope  inlet,  and  1  will  only  dwell  on  this  in 
order  to  amplify  these  data  with  a  few  new  observations  which  complete 
them.  If  one  penetrates  to  the  extreme  west  of  the  Last  Hope  inlet, 
this  is  seen  to  open  out  into  three  branches;  the  centro  one  gives 
entrance  to  a  small  lake  situated  in  an  opening,  which  it  seems  had 
previously  communicated  with  the  Canal  de  las  Montanas,  in  the 
extreme  north  of  which  flows  a  river  draining  another  lake,  likewise 
situated  in  tho  same  depression.    The  Canal  de  las  Montanas  coustitutes 
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the  extreme  end  of  a  longitudinal  valley  which  separates  there  the 
central  chain  of  the  Andean  Cordillera  from  the  more  fragmentary  lateral 
ridges,  and  to  which  Mount  Balmaceda  belongs,  and  at  the  eastern 
base  of  which  the  river  Serrano  empties,  bringing  to  the  inlet  the 
waters  of  the  eastern  general  depression  from  Mount  Stokes  glacier, 
which  feeds  Lake  Dickson.  The  same  river  also  receives  the  waters  of 
the  central  chain,  at  the  base  of  which  is  Lake  Tyndall,  which  is 
bounded  on  the  west  by  a  sheet  of  ice,  truly  Inlandeis,  the  remains  of 
that  which,  in  other  times,  covered  the  region  as  far  as  the  present 
Atlantic  coast.  All  the  lakes  of  the  region,  even  the  eastern  lagoons, 
are  remains  of  a  single  lake  which  emptied  into  the  river  Coile ;  whilst 
the  present  Pacific  channels  formed  another,  which  also  emptied  into 
the  Atlantic  by  way  of  the  river  Gallegos,  and  before  the  erosion 
wearing  away  the  rooks  in  Eirke  straits  connected  the  ancient  lake 
with  the  Pacific,  converting  the  fresh  waters  into  salt. 

To-day,  between  the  Patagonian  plateau  and   the  Cordillera  are 
found  lakes  Mara  villa  (the  largest,  and  the  moraines  of  whioh  are 
perfectly  preserved),  Sarmiento  (without  visible  outlet — which  most 
be  subterranean — also  surrounded  by  moraines),  Paine,  Hauthal  «nd 
Tyndall,  Nordenskjold  and  Dickson,  besides  others,  the  existence  of 
which  is  known,  but  which  have  not  been  closely  inspected.     These 
lakes,  formed  in  tectonic  fractures  and  continued  in  depressions  cut 
out  by  the  ice,  are  separated  from  each  other  by  isolated  mountains, 
of  more  or  less  altitude,  some  having  extensive  glaciers,  as  in  the  case 
of  the  interesting  Mount  Paine,  a  beautiful  massive  tertiary  granitic 
laccolithe   capped  with  cretaceous  slates,  connected  by  a  transversal 
ridge  with  the  main  chain  of  the  Cordillera,  and  not  a  volcano  as  Dr. 
Nordenskjold  thought ;  others  formed  of  the  same  slates,  of  less  height, 
and   with  rounder  peaks,   presenting    the    form    of   a    whale-back — 
the  name  one  of  them  bears — all  being  mountains  whioh  formed  the 
islands  of  the  great  exhausted  lake,  the  bed  of  whioh,  to  a  great  extent, 
has  disappeared,  either  through  the  upheaval  of  the  soil  or  through  the 
glacial  detritus  which  covers  all  the  shores.    The  landscape  is  extremely 
picturesque  in  this  region.     To  the  west,  the  high  mountains  of  the 
granitic  central  chain,  with  its  ice-field  and  its  nunatacks ;  lower  down, 
wooded  valleys  and  the  mountain-lakes  between  the  fjords  studded  with 
icebergs  detached  from  the  ice-fields.    Then  come  the  wooded  mountains, 
some  with  glaciers,  of  the  lateral  ridge,  formed  by  metamorphic  schists, 
probably  of  the  lower  cretaceous,  cut  by  the  deep  lakes  and  by  the  rivers 
which  drain  them.     Next  we  have  glacial  lakes,  occupying  the  old  mouth 
of  the  lost  fjords,  and  surrounded  with  moraines  on  the  east ;  and,  on 
the  north  and  south  cretaceous  mountains  covered  with  woods,  and  hills 
polished  by  the  lost  glacier  of  the  first  extension  of  the  glacial  period. 
Then  follow  the  tops  of  the  little  transition  hills,  of  the  upper  cretaceous, 
which  precede  the  tertiary  table-land,  and  which  it  may  be  said  limits 
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the  longitudinal  depression.  The  western  slates,  greatly  contorted, 
assume  fantastio  forme  with  their  folds,  through  tht  depot-its  of  snow 
between  the  layers,  and  rise  perpendicularly  above  the  fjords.  In  one 
of  these  intermediary  hills,  near  Last  Hope  inlet,  is  situated  the  cave 
where  the  piece  of  m/b)&*  skin  was  found  which  has  so  nnieb  attracted 
the  attention  of  English  naturalist?.  The  explanation  of  the  presence 
there  of  this  extremely  interesting  piece  is  difficult ;  at  a  time  when  the 
animal  died,  probably  the  cave  was  not  situated  at  the  same  altitude 
us  it  is  to-day,  and  the  proof  of  this  is  the  perforation  of  the  rook  by 
pholades.  The  discovery  made  by  the  geologist,  Mr.  Hauthal,  one  of 
my  travelling  companions,  of  a*  hank  •■(  SJytHus  edulis,  situated  about 
7  feet  above  sea-level,  is  an  evident  proof  that  the  upheaval  continues. 

As  I  have  already  said,  the  transition  is  violent  between  the 
'  'ordillera  and  the  Patagonian  plain ;  it  id  most  notable  in  this  part  of 
the  depression.  To  the  west  from  the  high  raised  cliff,  called  Sierra 
Tlorotea,  and  inclined  in  the  same  direction,  the  tertiary  sandstone 
appears,  which  extends  from  the  Straits  of  Magellan,  always  out  by 
the  transversal  depressions,  which,  further  north,  surround  the  base 
of  the  Sierras  Baguales  and  Viscachas.  This  sandstone,  in  its  turn,  is 
covered  by  the  neo-volcanic  tuffs,  and  the  glacial  gravel  deposits  which 
form  the  so-called  Latorre  Cordillera,  and  which,  as  I  have  said,  is 
only  the  characteristic  I'atagonian  plateau,  gradually  rising  from 
the  Atlantic  towards  the  Cordillera,  to  which,  perhaps,  at  one  time, 
it  was  united.  I  have  visited  the  depression  and  the  plateau,  and 
in  my  excursions  I  have  crossed  all  the  transversal  depressions,  and 
have  always  found  the  same  phy Biographical  character.  The  tertiary 
sediments  rise  gradually  from  the  Atlantic  towards  the  Cordillera  ;  in 
the  vicinity  of  the  latter  cretaceous  formations  appear  with  tertiary 
eruptive  rooks,  the  upper  ones  under  the  tertiary,  the  lower  exposed  at 
the  surface  in  the  centre  of  the  depression,  bordering  the  chains  of  the 
Cordillera  composed  of  gneiss,  granite,  and  quartzite,  and  some  sand- 
stones of  undetermined  age.  On  the  table-land  there  are  more  or  less 
extensive  patches  of  volcanic  eruptions  with  their  tuffs ;  the  part  played 
by  these  eruptions  in  the  upheaval  of  the  soil  it  is  not  yet  possible  to 
determine  conclusively,  but  they  have  taken  place  during  the  whole  of 
the  tertiary  period  up  to  recent  times. 

Between  the  Sierra  Dorotea  and  Punta  Alta  rises  the  principal 
affluent  of  the  Gallegos  river,  which  waters  the  whole  valley,  and  is 
occupied  by  important  attanelaa,  as  is  also  the  case  in  the  neighbour- 
hood of  Lakes  Maravilla,  Sarmiento,  and  Paine.  I  have  crossed  the 
Patagonian  plateau  in  the  vicinity  of  the  Atlantic,  and  also  between. 
Punta  Arenas  and  the  Sierra  de  los  Baguales,  and,  ia  vimi,  I  can  stale 
that,  although,  looking  at  the  cliff  from  Obstruction  sound,  it  may  be 
considered  as  a  mountain  ridge,  it  has  not  the  slightest  analogy  with 
the  general  idea  of  a  mountain.  Its  surfaoe,  generally  flat,  with  small 
No.  III.— Seitejibeii,  1899.1  s 
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undulations  produced  by  glacial  erosion,  more  numerous  on  the  west, 
covered  with  gravel,  and  displaying  erratic  boulders  of  great  size, 
extends  towards  the  east,  losing  itself  in  the  horizon,  abounding  with 
guanacos  and  ostriches,  poor  in  trees  and  pastures,  forming  another 
ancient  island  between  the  transversal  depressions  of  the  Gallegos 
and  Coile  rivers,  which  also  carried  to  the  Atlantic,  in  other  days,  the 
waters  of  that  part  of  the  Cordillera  in  their  broad  channel.  To-day 
the  enormous  accumulation  of  glacial  detritus  has  modified  the  hydro- 
graphic  regimen.  At  the  extremity  of  the  north-west  cliff  of  the 
plateau  rises  the  principal  arm  of  the  river  Coile  and  also  the  Ouillermo 
rivulet,  which  flows  westward  to  empty  in  Lake  Maravilla,  forming,  in 
this  way,  another  instance  of  the  water-parting  of  the  continent  in  the 
plain,  on  the  east  of  the  Cordillera.  The  landscape  is  essentially  glacial ; 
the  various  semicircles  of  the  moraines  and  the  winding  ridges  are 
seen  with  perfect  clearness,  and  have  accumulated  such  a  quantity  of 
remains,  that  it  must  be  admitted  that  the  glaciers  which  produced 
these  accidents  had  no  great  oscillations  before  retiring  to  where  they 
are  now  seen  in  the  Cordillera.  Large  erratic  boulders  abound  as  far 
as  50  miles  east  of  the  present  snowy  mountains ;  and  on  the  shore  of 
the  Coile,  near  the  so-called  Mount  Palique,  a  tertiary  hillock,  covered 
by  the  remains  of  a  moraine,  I  have  seen  some  granitic  rocks  measuring 
as  much  as  400  cubic  yards.  This  so-called  Palique  mountain  is  washed 
on  the  east  by  the  Yiscachas  rivulet,  one  of  the  most  interesting  streams 
of  the  region,  and  similar  in  its  characteristics  to  the  river  Fenix,  to 
which  I  shall  refer. 

The  transversal  shores  of  the  Sarmiento-Coile's  ancient  channel  is 
bounded  on  the  north  by  the  Baguales  mountains  and  Yiscachas  plateau. 
These  mountains  were  formed  by  a  general  upheaval,  greater  to  the  west 
of  the  plateau,  their  relief  having  been  increased  by  modern  eruptions, 
and  on  the  west  by  cretaceous  rocks,  among  which  Hauthal  saw  layers 
of  diorite,  which  have  accentuated  by  their  upheaval  the  relief  of  the 
mountains.  They  appear  to  be  separated  from  the  Cordillera  by  the 
continuation  of  the  longitudinal  depression,  which  is  contracted  in  that 
part,  and  filled  with  ice  from  the  mass  to  which  Mount  Stokes  belongs. 
This  glacier  separates  the  basins  of  the  southern  lakes  from  that  of  Lake 
Argentine,  which  feeds  the  river  Santa  Cruz,  thus  sending  waters  to 
the  Atlantic  and  waters  to  the  Pacific,  by  the  eastern  side  of  the 
Cordillera.  These  waters  flow  southward  to  Lake  Mara  villa  by  three 
main  streams  —  the  rivers  Zamora,  Baguales,  and  Yiscaohas.  The 
latter,  whioh  is  the  most  eastern,  and  rises  in  the  basaltic  plateau,  has 
a  course  particularly  worthy  of  notice :  first  it  flows  to  the  south- 
east ;  then  it  inclines  further  east,  to  again  twist  violently  to  the  west 
to  the  foot  of  the  Palique  hill.  I  have  examined  these  points,  and 
found  there  one  of  the  most  interesting  cases  of  river-capture  of 
Patagonia.      In  March,  1898,  a   ledge   of  shingle   and   sand,  scarcely 
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3  feet  in  height,  divided  the  river  Yiscachas  from  other  channels,  then 
dry,  which  in  the  rainy  season  flowed  to  the  Atlantic ;  and  the  natives 
of  the  place  assured  me  that  at  certain  periods,  when  it  was  in  flood 
after  the  melting  of  the  snows,  the  waters  flow  indiscriminately  towards 
both  sides.  To-day  the  waters  are  diminishing  on  the  east  of  Pata- 
gonia;  for  some  years  past  rains  have  been  less  frequent,  and  this  diminu- 
tion explains  certain  phenomena  produced  there  in  their  distribution. 

The  Gallegoa-Coile  plateau  turns  to  the  east,  diminishing  in  eleva- 
tion, eroded  by  glacial  action  into  cavities,  having  fresh  and  salt  water 
ponds  or  pools,  the  remaining  vestiges  left  by  the  Atlantic  at  the  time 
of  the  last  upheavel  of  the  table-land,  until  it  contracts  to  the  transverse 


^valley  through  which  the  principal  affluent  of  the  Goile  river  runs.  If 
"■his  is  crossed  and  traversed  to  the  north,  ascending  and  descending  the 
Undulations  covered  with  glacial  mud  and  with  great  erratic  blocks,  and 
•a  grassy  country  which  will  soon  pasture  thousands  of  sheep,  one  pene- 
trates into  the  broken  ground  of  the  east  of  Sierra  Yisoachas  between 
lava-streams  of  the  most  picturesque  aspect.  This  is  one  of  the  points  of 
Patagonia  where  the  layer  of  glacial  gravel  which  covers  it  is  most  visible. 
It  is  seen  that,  in  certain  places,  the  horizontal  character  of  its  layers 
las  undergone  modifications,  and  I  have  examined  places  in  which  the 
gravel  layers  may  be  said  to  be  almost  vertical,  which  is  only  explicable 
"by  very  recent  subsidence  or  faults.  I  crossed  the  plateau  from  the 
middle  of  the  Santa  Cruz  valley  to  the  west,  and  took  the  opportunity 
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to  examine  its  terraces  and  the  isolated  depressions  of  ancient  levels, 
an1!  I  thiuk  I  ara  safe  in  asserting,  supported  by  observations  made  at 
other  points,  that  some  of  the  depressions  of  the  platetn,  ami  therefore 
some  of  the  elevations  of  its  borders,  are  caused  by  local  subsidences, 
such  ae  occurred  in  the  Yagnagoo  plain  in  the  territory  of  Rio  Negro. 
The  St.  Joseph  bay  and  New  Bay,  on  the  east  coast,  must  have  the 
same  origin.  Some  low  hills  which  are  seen  on  the  plateau  are  entirely 
composed  of  beds  of  stratified  rounded  gravel,  and  appear  to  be  the 
remains  of  a  general  layer  which  has  now  almost  disappeared. 

As  always  happens  in  Patagonia,  the  region  is  more  broken  to  the 
west  than  to  the  east  of  the  plateau  ;  deep  gorges,  more  or  less  wide, 
contain  rivulets,  the  remains  of  the  rivers  which  in  former  times  fed 
the  great  Coile  drainage  system,  which  river  has  not  a  continuous  course 
all  the  year  round. 

From  the  open  plateau  (2500  feet)  one  overlooks  the  extensive  valley 
of  the  river  Santa  Cruz,  which  is  deeper  than  that  of  the  river  Gallegos 
and  that  of  the  Coile,  being  more  stony  and  sterile.  I  ascended  the  river 
Santa  Cruz  in  1877  and  1898,  and  I  can  appreciate  the  labours  of 
Fitzroy  and  Darwin  when  they  tried  unsuccessfully,  to  reach  its  sources. 
Undoubtedly  the  great  river  will  be  easily  navigable  by  steamers 
when  its  channel  is  once  known,  its  current  not  being  extraordinary, 
seeing  that  it  was  always  overcome  with  a  small  9-knot  steam-launch 
during  my  last  ascent. 

This  is  another  of  the  transverse  depressions  of  the  continent,  opened 
in  tertiary  layers,  always  the  same.  Only  here  the  basaltic  lavas  cover 
the  plateau  in  a  great  part  of  its  western  third,  and  upon  it  the 
craters  which  produced  them  stand  out.  The  tertiary  cliffs  of  this 
valley,  from  the  Atlantic  to  Lake  Argentine,  have  furnished  the  remains 
of  very  interesting  fauna  peculiar  to  Patagonia,  upon  which  1  cannot 


The  valley  of  the  Santa  Cruz  has  also  been  occupied  by  ice,  and  is 
covered  with  its  detritus.  To  the  east  of  Lake  Argentino,  where  it 
rises,  one  sees  on  the  cliff  which  overlooks  the  present  river,  150  feet 
above  it,  erratic  boulders  of  Out)  cubic  yards,  which  have  been  left  by 
the  glacier  that  formerly  covered  the  lake,  the  moraines  of  which 
limit  it. 

Lake  Argentino  is  more  extensive  than  Lake  Maravilla,  partaking  of 
the  tectonic  and  glacial  lakes.  It  extends  60  milts  to  the  west;  and  the 
fjords  of  its  extreme  west  divide  into  three  arms,  which  receive 
the  waters  of  large  glaoiers  from  Mount  Stokes  up  to  the  vicinity  of 
Lake  Viedma.  An  important  river  flows  into  the  end  of  the  north 
fjord,  with  clear  waters — a  sure  sign  that  it  proceeds  from  another 
great  lake  still  unknown.  The  western  end  is  closed  by  the  main 
chain  of  the  Cordillera  with  its  glaciers,  which  cross  to  the  Pacific  fjords 
of  Peel  inlet  and  St.  Andrew's  sound,  and  one  can  distinguish  peaks 
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more  than  10,000  feet,  aa  Mount  Agaasiz  (10,597  feet).  The  lacustrine 
fjords  correspond  to  the  western  channels,  and  oommnnioate  with 
those  of  the  south  by  the  glacier  of  Mount  Stokes  by  Lake  Dickson. 
Undoubtedly  Lake  Argentino  was  more  extensive  formerly.  Mount 
Buenos  Aires  and  Mount  Frias  were,  in  very  recent  times,  islands 
in  the  southern  part  of  the  lake.  To-day  the  waters  are  rapidly 
retiring ;  a  large  expanse  of  the  southern  shore,  which  was  under  water 
when  I  saw  it  in  1877,  was  dry  in  1898.  The  lands  left  by  the  retiring 
waters  are  very  fertile,  and  the  last  time  I  visited  the  spot  several 
thousand  head  of  cattle  were  grazing,  having  been  brought  there  by  two 


English  cattle-raisers.     This  is  the  first  herd  that  has  been  raised  in 
Buoh  distant  regions. 

The  river  Leona  drains  into  the  eastern  extremity  of  Lake  Argentino, 
to  which  it  carries  the  waters  of  Lake  Yiedma.  This  river  has  a  stronger 
current  than  the  Santa  Cruz,  between  upper  cretaceous  cliffs,  crowned 
by  fossiliferous  tertiary  caps,  which  are  also  observable  at  the  south  of  the 
former  lake,  in  which  abundant  saurian  remains  have  been  found.  The 
cretaceous  marine  formation  is  observed  to  the  west,  at  the  base  of  Hobler 
Hill  and  Castle  Hill,  mountains  named  by  FJtxroy,  who  saw  them  in  the 
distance.  I  ascended  Leona  river  in  the  same  strain-launch  which  had 
been  up  the  Santa  Cruz,  and  I  believe  that  this  river  would  be  easily 
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navigable  when  once  it  had  been  surveyed.  The  cliffs,  completely 
denuded  in  the  vicinity  of  Lake  Viedma,  are  composed  of  clays,  sands, 
and  volcanic  tuffs,  contain  numerous  tertiary  mammal  remains,  which 
await  the  collector.  The  gravel  cap  which  covers  them  did  not  seem  to 
me  so  thick  as  it  is  further  south,  and  perhaps  may  have  been  swept 
away  more  easily,  as  the  ravines  are  at  first  more  frequently  produced, 
perhaps,  by  neighbouring  volcanic  eruptions. 

Lake  Viedma  (828  feet)  is  larger  than  Lake  Argentino,  and  of  a 
more  regular  shape  in  the  points  examined  by  my  assistants,  although  it 
would  not  be  surprising  if  it  had  fjords  similar  to  the  latter.  A  vast 
glacier  reaches  to  the  water,  and,  in  clear  weather,  I  have  seen  it  descend- 
ing from  the  west  like  an  immense  ice-field,  from  the  crest  of  the  central 
chain,  10,000  feet  high,  which  the  ice  covers  up  to  its  western  slope  in 
Eyre  sound.  To  the  south  and  north  of  this  other  narrower  glaciers 
are  seen  in  the  extremity  of  the  fjord-like  bays. 

This  lake  also  occupies  a  tectonic  depression,  which  stretched 
to  the  Atlantic,  and  has  had  a  much  greater  extension  than  Lake 
Argentino,  which  it  still  exceeds  in  extent.  At  its  eastern  extremity  an 
extensive  ancient  arm  is  seen,  which  continues  up  to  the  narrower  valley 
of  the  Shehuen  river,  which  empties  into  the  Ghico  river  before  it  reaches 
the  bay  of  Santa  Cruz.  Various  dry  streams,  which  were  the  affluents 
of  this  river,  were  probably  the  last  remains  of  the  northern  drainage 
before  it  was  all  effected  by  the  Leona  river — a  similar  instance  to  that 
of  the  river  Coile.  When  I  visited  this  lake  in  1877,  there  were  some 
lagoons  which  were  dry  in  1898.  The  plateau  between  the  river  Santa 
Cruz  and  the  Coile  is  more  broken  than  that  south  of  the  former,  and, 
following  the  north  of  the  river,  one  climbs  up  this  plateau,  which  is 
covered  with  basalt,  underneath  which  appear  cretaceous  sandstones 
with  horizontal  folds  —  a  continuation  of  those  of  the  south.  One 
then  descends  by  depressions  through  which  runs  the  present  river 
Shehuen,  that  rises  at  the  base  of  the  same  western  plateau,  the 
pedestal  of  the  Pana  volcano.  Again  climbing  an  isolated  portion  of 
the  plateau,  one  descends  into  the  true  valley  of  the  Shehuen,  another 
depression  corresponding  to  Lake  San  Martin,  which  is  nothing  but  the 
fjord  of  a  large  ancient  lake.  When,  in  1877,  I  followed  this  valley  to 
descend  to  the  lake,  the  stream,  dry  to-day,  was  partly  filled  with  water. 
When  it  has  any  water  now,  through  snow  melting  on  the  lateral  plateaus, 
it  runs  eastward  a  little  way ;  but  it  now  seems  that  it  does  not  reach  the 
river  Shehuen,  the  greater  part  going  westward  to  the  Tar  lagoon,  which 
empties  into  Lake  San  Martin — another  phenomenon  of  capture,  perhaps 
more  interesting  than  that  of  the  Viscachas,  which  changes  the  water- 
parting  of  a  continent.  The  Tar  lagoon  is  a  remnant  of  the  ancient 
extension  of  Lake  San  Martin,  which  goes  on  disappearing,  and  is  found 
in  a  plain  between  the  moraines  left  by  the  old  glacier.  Judging  by 
Viedma's   account,  at  the  close   of  the   last  century  a   drainage-basin 
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existed  to  tbe  east,  as  ihe  natives  stated  that  the  Shehuon  (or  Chalia) 
river  proceeded  from  a  lake.  The  Kochait  mountain — a  porphyry  boss, 
the  layers  which  covered  it  having  completely  disappeared — gives  a  pic- 
turesque aspect  to  the  scene,  which  is  varied  to  the  west,  monotonous  to 
the  east.  Through  beautiful  fields,  the  bed  of  ancient  lagoons,  like  Tar, 
dry  to-day,  surrounded  by  moraines,  and  then  through  a  succession  of 
lines  of  these, — one  arrives  at  Lake  San  Martin,  the  eastern  part  of 
which  is  much  smaller  than  that  of  Lukes  Viedma  and  Argentino,  but  the 
fjords  thereof  seem  to  be  longer.  On  the  south  and  east  it  is  enclosed  by 
glaciers  between  high  mountains,  but  on  the  north  it  was  impossible  to 
reach  its  end,  owing  to  the  storms  which  overtook  us  during  the  ex- 


pedition, which  also  prevented  our  examining  another  arm  situated 
on  the  eaet  of  the  principal  longitudinal  depression.  It  drains  into  the 
Pacific  by  a  river  flowing  from  the  end  of  the  southern  arm.  This  river 
is  150  yards  wide,  and,  after  crossing  a  little  lake  and  forming  small 
waterfalls,  rons  in  a  northern  direction  to  Calen  inlet,  thus  forming 
the  river  Toro,  which  flows  into  the  south-eastern  arm  of  the  inlet. 
The  great,  river  which  the  Argentine  boat  Qohndriua  examined  in  1897, 
and  which  empties  in  Eyre  sound,  descending  by  a  longitudinal  depres- 
sion between  the  mountains  of  the  central  chain,  seems  to  come  from  n 
yet  unsurveyed  lake. 

The    lake    is    very   picturesque.      Its    slopes,  polished    by  the  ice, 
partly    covered    with    Fwjits  and    Drlmyt    woods,    and    quantities    of 
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Libocedru*  of  considerable  size  are  seen,  and  can  be  profitably  exploited 
when  these  regions  are  inhabited,  which  will  be  soon,  in  view  of 
the  interest  of  the  Argentine  Government  in  it.  Its  altitude  above 
the  sea  is  690  feet,  and  soundings  of  1000  feet  have  not  reached  the 
,  bottom.  When  I  made  my  last  journey,  I  followed  towards  the  north, 
climbing  the  plateau  covered  with  basaltic  lava,  and  in  which  craters  are 
very  frequent.  To  the  west  the  lava-streams  hide  the  cretaceous  caps, 
but  characteristic  fossils  are  found  in  its  slopes.  The  centre  is  a  vast 
lava-field,  relatively  flat,  traversed  by  streams  which  generally  issue 
from  small  lakes,  and  which  empty  to  the  south  into  an  extensive  lake 
enclosed  by  lava-streams,  without  any  known  outlet,  called  Lake  Cardiel, 
but  the  ancient  channel  of  which  to  Bio  Ghico  still  exists.  Another 
stream  empties  to  the  north  into  Lake  Quiroga,  which  occupies  another 
volcanic  depression  of  the  tableland,  also  without  present  outlet,  and 
north  of  that  lake  another  larger  one  has  its  outlet  to  the  river  Ohioo. 
According  to  the  natives,  great  salt  lakes  exist  on  this  plateau.  The 
Andine  longitudinal  depression  continues  always  to  the  west,  formed 
here,  in  part,  by  the  eastern  fjord  of  Lake  San  Martin.  The  neo- 
volcanic  lava-streams  have  formed  a  ridge  between  the  river  Fosiles, 
which  flows  into  Lake  San  Martin,  and  the  river  Carbon,  which  flows 
northwards  as  an  affluent  of  the  Mayer  river.  The  cretaceous  rook  is 
denuded  in  the  steep  gorges;  and  more  or  less  important  coal-seams 
are  seen  in  them. 

The  river  Mayer  constitutes  another  instance  of  the  continental  water- 
parting  to  the  east  of  the  Cordillera.  Its  eastern  affluents  and  the  waters 
forming  the  river  Chico  of  Santa  Cruz,  rise  in  a  depression,  the 
remains  of  an  ancient  lake,  of  which  two  small  lagoons  are  left  as 
vestiges ;  the  outlet  thereof  on  the  east  is  still  visible,  as  are  also  the 
distinct  levels  left  by  its  retiring  waters,  after  stationary  periods.  I 
have  followed  the  river  until  I  saw  it,  voluminous  and  torrential,  enter 
the  first  mountain  of  the  Cordillera,  but  it  was  impossible  for  me  to  see 
whether  it  empties  into  the  northern  arm  of  Lake  San  Martin  or  runs 
straight  to  the  west  of  the  central  chain  towards  some  of  the  fjords, 
visited  by  the  Oolondrina;  but  recently  it  has  been  explored  by  my 
assistants,  who  discovered  that  the  river  empties  into  the  lake  San  Martin. 

The  upper  basin  of  the  river  Mayer  is  found  at  a  much  greater 
altitude  than  that  of  the  lakes  already  named;  the  interior  longi- 
tudinal Andine  depression  must  be  found  more  to  the  west,  so  that  the 
plateau  between  the  San  Martin  and  it  corresponds  to  a  similar  topo- 
graphical type  to  the  Baguales  and  Vischacas  Sierras.  The  river  Chico 
rises  in  the  plateau  near  Lake  Quiroga,  between  the  lava-streams,  at  4070 
feet,  and  bends  eastward  when  it  has  once  reached  by  a  deep  ravine  an 
ancient  lake,  now  dry,  where,  in  the  same  plain,  it  increases  its  waters- 
and  sends  others  to  the  west  by  an  affluent  of  the  river  Mayer.  The 
bed  of  this  lake  is  situated  at  1640  feet,  and  occupied  by  two  small 
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lagoons,  the  former  communication  of  which  towards  the  east,  is 
perfectly  distinct.  A  little  more  to  the  north  of  the  point  at  which 
the  waters  of  this  basin  unite  with  those  from  the  small  glaciers  of  the 
adjacent  mountains,  to  form  the  river  Ma)*er,  discovered,  by  Mr.  Hatcher 
in  1897,  there  falls  into  it  a  torrent  from  the  north  (1300  feet)  which 
brings  it  the  waters  of  a  series  of  lakes  situated  between  a  ridge 
which  dominates  on  the  west  the  basin  referred  to,  and  which 
continues  to  the  north  up  to  Lake  Belgrano,  cut  by  Lake  Barnieister 
(  2740  feet  | ;  this  lake,  in  its  turn,  drains  through  the  ltobles  stream  into 
the  river  Belgrano,  affluent  of  the  river  Chico.  The  ridge  corresponds 
to  that  which  extends  from  Lake  San  Martin  between    Fosiles  river 


andjthe  eastern  fjord  of  the  same  lake.  Perhaps  the  depression  where 
Lakes  Hansen  and  Azara  are  found  corresponds  with  that  fjord.  These 
lakes  receive  the  waters  of  the  beautiful  Belgrano  lake,  which,  in  its 
turn,  receives  those  of  Lake  Volcan,  which  is  close  to  it.  Lake  Belgrano, 
situated  at  the  base  of  the  eastern  ridge,  emptied,  in  modern  times,  to 
the  east,  towards  the  Atlantic,  and  had  a  greater  extension  than  is 
observed  in  the  series  of  magnificent  terraces  which  are  seen  in  this 
direction  overlooking  the  river  Belgrano,  which  winds  in  the  valley, 
to  unite  with  the  river  Chico.  The  Tehuelches  Indians,  when  Viedma 
made  his  voyage  to  the  lake  that  bears  his  name,  told  him  that  the 
Rio  Chico  flowed  from  a  lake  in  the  Cordillera.  Was  this  lake  the  Bel- 
grano, or  the  smaller  Lake  Bermeister  (2740  feet)?  I  cannot  say  now. 
The  wide  valley  of  the  Rio  Chico,  the  immense  quantity  of   glacial 
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detritus  it  contains,  and  the  presence  of  great  erratic  boulders,  weighing 
some  dozens  of  tons,  which  I  have  seen  at  its  mouth  in  the  bay  of  Santa 
Cruz,  demonstrate,  without  leaving  any  room  for  doubt,  the  existence 
of  a  great  lake  in  the  latter  part  of  the  glacial  period,  of  which  the 
present  Lakes  Yolcan,  Belgrano,  Nansen,  and  Azara  formed  a  part, 
which  said  lake  diminished  as  soon  as  communication  to  the  south 
was  opened  with  the  present  river  Mayer.  Lake  Yolcan  is  situated 
at  2560  feet,  the  Belgrano  2495  feet,  and  the  Azara  2395  feet  The 
latter  enters,  on  the  west,  a  mountain  with  glaciers,  and  drains  through 
a  violent  stream  into  Lake  Nansen  (2296  feet),  the  western  arm  of 
which  turns  more  to  the  west  than  the  others  to  the  main  chain,  from 
the  glaciers  of  which  it  obtains  its  waters.  Here  one  observes  that 
the  mountains  diminish  in  height  towards  the  south,  and  are  probably 
cut  lower  down  by  the  waters  of  the  river  Mayer,  to  which  the 
waters  of  Lake  Nansen  arrive  through  a  series  of  rapids.  During 
the  examination  I  made  in  1897  in  Calen  inlet,  I  found  two  rivers 
which  drained  into  the  eastern  extremities  of  its  two  channels,  but 
neither  of  them  had  a  flow  of  waters  comparable  to  what  I  had  seen 
in  the  river  Mayer.  Besides,  the  Bio  Coligue,  according  to  a  companion, 
Mr.  Lange,  who  partly  ascended  it,  appears  to  rise  in  the  mountains,  and 
does  not  cross  the  main  chain.  I  have  not  found  in  this  river  Coligue, 
any  pebbles  of  neovoloanio  origin  which  correspond  to  the  forma- 
tions on  the  east  of  the  central  chain  composed  of  granite,  porphyry, 
and  quartzite ;  nevertheless,  I  saw  some  huemules  (Cerms  chilensis),  which 
indicates  the  existence  of  a  pass  low  down  between  the  east  and  west  of 
the  Cordillera,  or  else  a  river  which  traverses  it  in  the  vicinity. 

The  Indians  inhabiting  the  Pacific  channels  south  of  Calen  inlet 
hunt  the  huemul  in  some  valleys  at  the  end  of  the  numerous  fjords, 
which  is  a  proof  that  low  gaps  were  to  be  found  in  the  main  chain  of 
that  part  of  the  Cordillera,  or  that  rivers  intersected  it. 

The  huemul  is  only  found  to  the  west  of  the  Cordillera  when  river- 
beds or  low  passes  exist,  and  it  is  an  error  to  consider  it  as  peculiar  to  the 
Chilian  fauna.  It  principally  exists  in  the  western  intermediary  zone, 
between  the  table-land  and  the  first  rooky  hills,  it  having  even  been  found 
in  the  hills  in  the  vicinity  of  Port  Desire  on  the  Atlantic  coast. 

If  one  follows  the  course  of  the  river  Belgrano  towards  the  north,  one 
leaves  to  the  east  the  Patagonian  plateau  with  its  raised  borders  covered 
with  basaltic  lavas,  and  which  attains  its  greatest  height  in  the  Mount 
Belgrano  (6560  feet).  Short  streams  rise  at  the  foot  of  this  eminence, 
and  lose  themselves  in  the  lagoons  between  the  lavas  or  in  the  centre 
of  the  country,  such  as  the  Olnie,  which  becomes  extinct  in  an  ancient 
lake-depression  some  distance  to  the  west  of  the  main  road  used  by  the 
natives  in  the  very  lowest  part,  where  a  temporary  lagoon  still  exists. 
The  small  gap  which  separates  the  waters  of  the  Belgrano  on  the  west 
from  the  edge  of  the  raised  plateau  measures  4920  feet,  and,  crossing  to 


EXPLORATIONS    IN    FATAGONIA.  2l>7 

the  other  side,  there  is  another  stream  descending  rapidly  towards  the 
north  to  a  lacustrine  depression,  which,  starting  in  a  north-north-west 
direction,  then  twists  to  the  west.  This  depression  is  the  deepest  that 
<an  be  found  in  Patagonia  north  of  the  Lake  Maravilla,  and  is  principally 
occupied  by  Lake  Pueyrredon.  The  eastern  part  of  the  plateau  north 
of  Mount  Belgrano  rapidly  decreases  in  height,  and  the  continental 
water-parting  is  situated  a  good  distance  to  the  east.  The  saline  lake, 
nearly  dry  to-day,  which  existB  there  has  an  altitude  of  only  345  feet  above 
sea-level,  and  is  the  remains  of  an  ancient,  more  extensive  lake;  for 
Lake  Posadas,  separated  from  the  said  lagoon  by  a  glacial  drift,  measures 
400  feet,  whilst  Lake  Pueyrredon,  into  which  it  flows,  is  scarcely  295 
feet  above  sea-level.  I  have  crossed  the  region  some  tens  of  miles  to 
the  east,  and  my  attention  was  directed  to  the  deep  and  extensive 
depression  in  which  runs  the  intermittent  stream,  called  Gio,  and  it 
would  not  be  surprising  if  it  corresponded  to  a  very  inferior  level,  and 
that  this  may  be  less  than  330  feet  above  the  sea.  Unfortunately, 
when  I  was  there  I  had  not  sufficient  time  to  observe  them.  It  cannot 
be  said  to-day  whither  the  cavity  of  the  saline  lake  extends,  descending 
towards  the  centre  of  the  valley,  connecting  itself  with  the  actual 
depression  of  the  river  Gio  ;  but,  undoubtedly,  it  forms  a  part  of  the 
same  transversal  depression  which  stretches  to  the  Atlantic  to  the  south 
of  Port  Desire,  and  similar  to  those  already  mentioned.  The  southern 
cliff  of  the  plateau  falls  almost  vertically  about  1600  feet  down  to  the 
depression,  whilst  on  the  north  it  gently  rises  up  to  an  isolated  porphyritic 
mountain,  which  is  visible  from  a  long  distance  —  Mount  Colorado 
(4000  feet  J,  at  the  base  of  which  lies  the  Gio  lagoon  (1000  feet),  fed 
by  an  important  stream  which  runs  from  the  west,  and  then,  after  de- 
scending, from  the  north,  and  rising  at  an  altitude  of  4625  feet 

The  waters  of  Lake  Gio  lose  themselves  in  the  vicinity  of  its  outlet 
and  in  the  low  plain  which  extends  to  the  east,  and  to  the  east  of  the 
Baline  lake  are  other  smaller  lagoons  and  pools,  whose  waters  do  not  reach 
the-  plain  where  it  is  crossed  by  the  general  road  to  the  north.  Lake 
Pneyrredon,  an  ancient  tributary  of  the  Atlantic,  now  empties  itself  into 
the  river  Las  Heras  by  the  west,  after  receiving  the  waters  of  Lake  Brown, 
situated  slightly  more  to  the  west  of  its  centre.  A  little  to  the  south  of 
Lake  Brown  a  river  rises  which  flows  west,  anil  receives  its  waters  from 
glaciers  which  also  give  rise  to  the  river  Lacteo,  an  affluent  of  Lake 
Belgrano,  and  to  the  west  of  Lake  Brown  there  are  other  lakes  still  un- 
surveyed. 

My  assistants,  overtaken  by  the  snow,  could  not  reach  last  year  the 
end  of  Lake  Pneyrredon,  nor  soe,  consequently,  its  outlet;  but  I  have 
just  received  news  from  them,  telling  me  that  it  empties  by  a  short 
river  into  the  river  Las  Heras,  an  important  torrential  river,  as  great  or 
even  more  voluminous  than  the  river  Pale n a,  situated  more  to  the  north. 
During  my  examination  of  Calen  inlet,  I  discovered  in  the  north-eastern 
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arm  a  river  of  great  volume  and  depth,  descending  from  the  north,  but 
with  such  a  strong  current  that  it  was  impossible  to  row  against  it,  and 
undoubtedly  this  river  is  the  outlet  of  the  network  of  lakes  situated  to 
the  north  of  Lake  Belgrano,  and  to  the  east  of  the  main  chain  of  the 
Cordillera.  I  do  not  think  this  drainage  is  effected  by  any  unknown 
river  which  may  empty  into  one  of  the  bays — Boca  de  Canales,  Jesuit 
inlet,  or  Kelly  bay.  Another  important  river  falls  into  the  northern 
arm  of  the  Calen  inlet,  and  an  enormous  glacier  is  seen  there  which 
extends  a  great  distance  in  this  direction ;  whilst  from  the  west,  fed  by 
great  glaciers  of  the  eastern  slope  of  the  main  chain  of  the  Cordillera, 
an  affluent  reaches  the  great  river  Las  Heras,  which  is  the  outlet  of  Lakes 
Buenos  Aires,  Soler,  the  river  Tamango,  Lake  Pueyrredon,  etc.  The 
river  Tamango  has  its  source  in  the  immediate  vicinities  of  that  of  the 
principal  affluent  of  Lake  Gio,  and  flows  to  the  river  Las  Heras  through 
another  transverse  depression,  towards  the  west,  a  short  distance  north 
of  Lake  Pueyrredon. 

The  gorge  of  the  affluent  of  the  Gio,  passing  an  opening  in  the  plateau 
(4625  metres),  continues  towards  the  north  by  that  of  the  river  Jeinemeni, 
which,  after  receiving  an  affluent  rising  in  a  small  lake  at  2395  feet, 
empties  into  Lake  Buenos  Aires,  the  largest  in  Patagonia.  Almost 
parallel  with  this  river  runs  the  one  called  De  los  Antiguos,  owing  to 
the  native  remains  which  are  found  there,  and  which  correspond  to  races 
which  no  longer  live  in  Patagonia,  as  I  have  ascertained  after  exami- 
nation of  some  of  their  remains.  The  region  between  Bio  Gio  and  Lake 
Buenos  Aires  is  the  most  dreary  that  I  know  in  Patagonia,  and  also  the 
most  sterile ;  it  is  covered  with  large  lava-deposits  from  craters  which 
are  scattered  over  the  fragmentary  elevated  plateau.  The  affluents  of 
the  river  Desire,  which  I  have  crossed,  have  their  sources  there.  There 
is  nothing  more  desolate  than  this  landscape,  despite  the  vivid  colouring 
imparted  by  the  tertiary  caps  burnt  by  lava,  rich  in  vertebrate 
remains,  and  overthrown  from  their  primitive  position  by  the  sub- 
sidences which  a  central  longitudinal  depression  has  produced,  and 
which  follows  the  route  bordered  on  the  east  and  west  by  high  plateaux 
oapped  with  basalt.  The  contrast  between  the  landscape  at  the  foot  of 
pre-Andine  mountains  and  that  of  the  main  road  across  the  table-land 
is  worthy  of  remark.  To  the  west,  bubbling,  crystalline  streams  run 
between  the  rocks  and  the  forest,  making  the  passage  difficult, — the 
swamps  and  the  abrupt  mountains ;  to  the  east,  a  despairing  monotony, 
always  the  black  basalt  line,  the  small  bushes  and  shrubs — when  there 
are  any — and  the  glittering  of  broken  pieces  of  obsidian  which  the 
gravel  frequently  contains ;  bare  white  and  yellow  cliffs,  black  wall, 
or  white  beds  of  dried-up  lagoons,  and  here  and  there  a  large  erratic 
boulder  where  the  guanaco  is  hunted.  The  sole  distraction  for  the 
traveller  in  those  uninhabited  regions  are  the  ostriches  and  the  guanacos. 
The  Olnie  rivulet  waters  the  ancient  district  of  the  Tehuelches — "  Olnie 
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aikeu "  =  •'  where  there  in  grease,"  a  favourite  hunting-ground,  the 
reputation  of  which  has  been  handed  down  by  tradition.  The  natives 
cay  tbat  there  was  much  more  water  there  previously ;  that  one  of  its 
largest  lagoons,  dry  to-day,  was  always  filled  ;  and  that  they  could  camp 
in  any  part  of  the  wide  lost  valley,  which  is  not  the  case  to-day. 

This  route,  between  Lake  Belgrano  and  Lake  Buenos  Aires,  is 
interesting  because  it  demonstrates  the  ancient  distribution  of  waters 
in  Patagonia  anil  their  subsidence.  The  same  number  of  terraces  can 
generally  be  counted  from  the  main  surface  of  the  plateau  :  five  impor- 
tant ones  1SS  feet  in  height  more  or  less;  and  four  varying  from  65  feet 
to  20  feet,  an  though  the  causes  which  brought  about  the  disappearance 
of  the  great  lost  lakes  and  rivers;  had  been  produced  contemporaneously. 
Likewise  this  part,  better  than  any  other,  confirms  the  opinion,  already 
generally  accepted,  that  Patagonia  was  oovored  by  an  extensive  ice-cap. 
at  least  as  far  as  the  present  coasts.  The  great  granitic  and  quart- 
sfiferous  erratic  boulders  which  proceed  from  the  main  chain  of  the 
Cordillera  prove  this,  and  when  once  the  ice  disappeared,  the  climatic 
conditions  permitted  the  permanent  existenca  of  great  rivers  and  lakes 
which  eroded  the  surface,  which  was  gradually  uplifted.  It  is  indubit- 
able that  a  great  portion  of  the  lavas  which  are  seen  on  the  plateau 
to-day  were  deposited  prior  to  the  glacial  period,  but  it  is  also  certain 
that  the  eruptions  have  continued  up  to  relatively  very  recent  times,  as, 
in  some  points,  not  the  slightest  vestige  of  erosion  can  be  noticed  on  its 
surface,  whilst  at  others  it  is  polished  and  striated  by  the  ioe. 
(To  be  continued.) 


ROAD-MAKING  AND  SURVEYING  IN  BRITISH  EAST  AFRICA. 

By  Captain  G.  E.  SMITH,  R.B. 
0>'  May  <>,  18'.'5,  1  received  orders  to  proceed  forthwith  to  Zanzibar,  to 
assist  the  late  I  'aptain  B.  L.  Sclater,  R.h.,  in  the  completion  of  a  road 
from  Mombasa  to  the  shores  of  the  Victoria  Nyanza,  in  order  to  improve 
the  communications  between  Uganda  and  the  coast.  It  was  to  be  a 
continuation  of  the  "  Mackinnon  road,"  which  had  previously  been 
made  by  Mr.  Wilson  under  the  Imperial  British  East  Africa  Company 
as  far  as  Kibwezi,  a  distance  of  180  miles  from  Mombasa,  and  was  to 
be  of  the  simplest  kind,  unmetalled,  and,  in  fact,  the  roughest  track 
along  which  a  bullock-cart  would  go.  Captain  Sclater,  who  had  previously 
had  two  years'  experience  of  rough  road-making  in  Xyasaland  (British 
Central  Africa),  remained  in  England  to  collect  the  necessary  stores 
for  the  expedition,  while  I  went  out  in  advance  to  organize  the 
caravan. 

On  June  2,  1895,  I  reached  Zanzibar,  where  I  found  more  than  usual 
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difficulty  in  getting  porters,  as  several  large  caravans  were  on  the  point 
of  starting.  It  was  not  until  the  middle  of  July  that  we  could  collect 
one  hundred  men,  sufficient  for  my  first  start.  Captain  Sclater,  who  had 
arrived  at  Mombasa  in  June,  remained  at  the  coast  to  organize  other 
caravans,  the  last  of  which  did  not  leave  until  October,  when  our  caravan 
became  approximately  as  follows : — 

Europeans :  in  command,  the  late  Captain  B.  L.  Sclater,  r.e.  ;  second, 
Lieut.  6.  E.  Smith,  r.e.  ;  assistants,  four  non-commissioned  officers  R.K. 
Indian  coolies  from  Karachi,  100  Swahilis,  100  Askaris,  200  porters. 
Zulus,  6  bullock-drivers.     Up-country  natives,  from  300  to  500. 

We  took  with  us  twenty  bullock-carts,  and  had  considerable  numbers 
of  oxen,  donkeys,  cows,  calves,  sheep,  goats,  etc.,  besides  seven  ponies  for 
our  own  use.  The  bullock-carts  we  employed  were  built  at  the  Royal 
Arsenal,  Woolwich,  with  two  wheels  and  a  pole.  They  were  light  and 
handy,  and  were  usually  drawn  by  three  yoke  of  oxen.  Their  wheels 
were  so  well  made  that  after  two  years'  hard  wear  we  had  not  broken 
a  single  one.     They  would  carry  about  1500  lbs. 

On  July  17,  1895, 1  started  from  the  coast  with  our  first  caravan, 
with  the  object  of  forming  a  depot  and  beginning  the  road,  whilst  Captain 
Sclater  from  the  coast  was  to  organize  fresh  caravans  and  start  them 
off  up  country.  Until  October  I  was  in  advance,  prospecting  and  begin- 
ning the  road  ;  afterwards  Captain  Sclater  was  usually  on  ahead,  and  I 
was  finishing  up  the  work  behind.  It  was  seldom  that  our  men  were 
all  together ;  indeed,  usually  we  had  several  camps,  each  with  a  white 
man  in  charge  of  it,  working  at  various  sections  of  the  road  or  at  the 
bridges  that  we  built.  I  have  not  space  to  describe  such  arrangements 
in  detail,  nor  would  a  description  of  all  our  marches  and  countermarches 
be  of  interest  to  any  one  save  myself.  Briefly  I  may  remark  that  in 
two  years  I  shifted  camp  about  three  hundred  and  twenty  times, 
and  marched  some  5000  miles,  which  earned  me  the  Swahili  sobriquet 
of  "Bwana  Kongoni,"  or  hartebeast,  because  they  said  I  ran  about 
so  much. 

The  late  Captain  Sclater  was  anxious,  if  possible,  to  make  a  good  map 
of  the  country,  and  the  map-making  fell  to  my  lot.  For  the  most  part  I 
did  it  in  my  spare  time,  taking  a  day  or  two,  when  I  could  get  away 
from  the  supervision  of  the  road,  for  ascending  suitable  peaks  to  obtain 
my  trigonometrical  observations,  whilst  my  plane-table  work  or  detail 
was  put  in  as  occasion  served  on  the  line  of  march.  I  had  the  very 
great  advantage  of  going  several  times  over  most  of  the  country,  so  that 
I  could  work  in  my  detail  gradually,  first  getting  in  tho  more  con- 
spicuous hills,  and  afterwards  filling  in  the  minor  features.  This  allowed 
me  to  get  much  more  accurate  results  than  if  I  had  had  to  work  in 
everything  as  I  went  along  the  first  time,  and  gave  the  opportunity  of 
thoroughly  testing  my  work  and  making  corrections  where  necessary. 
The  Swahilis,  who  seldom  lose  the  chance  of  inventing  a  nickname,  also 
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called  me  '' Bwana  Panda  Mlima,"  or"  the  hill-climber,"  from  the  number 
of  hills  which  wo  ascended  for  trigonometrical  work. 

For  the  first  180  miles,  that  is,  as  far  aa  Kibwezi,  the  road  rims 
through  an  uninteresting  country,  covered  with  dense  thorn  scrub  and 
badly  supplied  with  water,  the  march  through  the  Taru  desert  being  the 
worst  in  that  respect.  Fortunately  for  us,  Mr.  Wilson  had  already  made 
this  section  of  the  road ;  and  now  the  traveller  is  still  more  fortunate 
in  being  able  to  pass  through  this  inhospitable  country  in  the  train. 
The  land  rises  sharply  in  the  first  20  miles  to  a  height  of  nearly  1000 
feet,  and  aflerwards  more  gradually  to  Kibwezi,  which  is  about  3000  feet 
above  the  sea.  At  Kibwezi  our  work  began  with  a  stiff  bit  of  jungle- 
cutting  over  a  very  rough  hit  of  lava,  a  couple  of  miles  of  graded  road 
over  the  southern  spurs  of  the  Mbinzau  hills,  and  a  few  miles  of  bush- 
cutting,  which  brought  ns  fairly  out  on  to  the  Kiboko  plains.  Up  to 
this  point  the  country  is  unsuited  to  cattle,  and  before  the  railway 
reached  Kibwezi,  many  were  lost  in  running  transport  through  thin 
seetion.  The  tsetse  fly  is  found  at  various  places,  especially  near 
Kibwezi,  but  I  think  most  of  the  loss  was  due  to  the  poor  quality  and 
scarcity  of  the  grass  and  the  difficulty  of  finding  sufficient  water. 

Once  the  Kiboko  plains  are  reached  the  country  becomes  much  easier. 
For  our  purposes  no  work  was  required  on  the  open  grass  country,  with 
the  exception  of  making  a  few  "  drifts  "  or  fords  over  the  rivers  to  be 
crossed,  which,  as  it  happened!  were  mot  at  suitable  distances  for  camp- 
ing. After  driving  a  caravan  of  carts  three  or  four  tiroes  across  these 
plains  the  trail  became  well  marked,  and,  except  in  very  heavy  rain, 
was  gcod  going.  Game  was  abundant,  large  herds  of  zebra,  hartebeast, 
wildebeast,  and  various  species  of  antelope  being  met  with.  From  one 
little  hill  I  saw  ilOOO  head  of  all  sorts,  including  rhinoceros  and  giraffe. 

A  good  deal  has  been  written  of  late  with  regard  to  preserving  the 
big  game  of  Africa  by  people  who  forget  that  there  is  another  side  to 
the  question.  Whilst  I  was  in  the  country  where  rhinoceros  were  most 
common,  I  lost  one  man  killed  and  one  badly  wounded,  who  had  not  in 
either  case  attacked  the  rhinoceros.  Whilst  quietly  marching  through 
thick  bush,  I  have  had  rhinoceros  charge  suddenly  out  of  it  three  times. 
Similar  experiences  often  occurred  to  other  members  of  the  expedition. 
One  of  them  was  knocked  down  by  the  shoulder  of  the  animal  charging 
down  a  narrow  path.  More  than  once,  when  crossing  the  open  plains, 
I  have  fired  bullets  wide  of  a  rhinoceros  to  drive  him  off  from  our  track, 
and  have  been  obliged  in  the  end  to  kill  him  because  I  was  not  prepared 
to  take  the  risk  of  his  charging  my  caravan.  A  rhinoceros  is  a  thick- 
skinned  animal,  and  will  not  take  a  hint.  The  elephant  is  sometimes 
dangerous  without  being  attacked;  but  any  traveller  who  has  seen  the 
havoc  caused  by  a  herd  of  elephants  in  a  native  plantation  will  under- 
stand the  joy  of  the  natives  when  they  are  killed. 

About  50  miles  beyond  Kibwezi  the  road  reaches  Muani,  where  we 
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built  our  first  depot.  It  is  at  the  foot  of  the  Ukamba  hills,  about  4600 
feet  above  the  sea,  and  near  a  good  stream.  The  Wakamba  were  soon 
persuaded  to  bring  in  food,  and  we  started  a  thriving  trade.  I  may 
remind  my  audience  that  money  in  that  country  was  non-existent, 
unless  the  various  kinds  of  trade  goods,  such  as  calico,  beads,  brass  wire, 
iron  wire,  etc.,  may  be  called  money.  Trade  is  by  no  means  simple. 
The  demand  varies  from  place  to  place  and  from  time  to  time,  and 
therefore  trade  goods  have  to  be  designed  to  satisfy  varying  needs. 
Considerable  difficulty  may  be  caused  if  the  traveller  has  not  the  right 
sort  of  calico,  of  which  there  were  about  ten  kinds,  or  of  beads,  of  which 
we  carried  nine  kinds,  or  of  the  other  trade  goods.  And  the  question  is 
further  complicated  by  the  fact  that  each  commodity  of  trade  has  an 
enhanced  value  for  every  mile's  journey  from  the  coast.  When  I  add 
that  for  mouths  after  our  final  start  we  were  unable  to  get  any  loads 
forwarded  to  us  from  the  coast,  owing  to  the  insurrection  of  Mbaruk  and 
other  causes,  some  of  the  difficulties  of  barter  and  transport  may  be 
understood. 

Muani  may  be  said  to  be  the  beginning  of  the  healthy  country, 
beyond  which  fever  is  practically  unknown  till  Eavirondo  is  reached. 
The  air  is  cool  and  bracing,  and  extraordinarily  clear.  The  sun  does 
not  feel  excessively  hot,  and  the  nights  are  pleasantly  cold. 

After  12  miles  more  of  easy  work  the  country  rises  sharply  to  the 
Athi  plains.  A  height  of  nearly  1000  feet  has  to  be  climbed  in  the  next 
march,  making  the  altitude  above  the  sea  over  6000  feet.  The  road 
hereabouts  was  troublesome  to  locate,  as  there  were  so  many  alternative 
routes,  and  I  had  to  examine  a  good  deal  of  country  before  coming  to  a 
conclusion.  In  this  section  we  made  a  graded  road,  which  entailed  much 
earth-work.  For  the  style  of  unmetalled  road  we  were  making,  we 
used,  in  climbing  hills,  to  endeavour  not  to  exceed  a  gradient  of  1  :  20, 
or  about  3°;  but  we  did  not  hesitate  to  put  in  a  bit  of  1  :  15,  or  even 
steeper,  if  we  saved  much  work  or  distance  thereby.  A  new-comer 
seldom  realizes  that  for  a  bullock-cart,  especially  if  the  drivers  are  un- 
skilled, a  sharp  turn  on  a  gradient  is  much  the  worst  fault  in  a  road. 
Bullocks  must  have  a  straight  pull,  and  you  must  allow  sufficient  width 
at  the  turns  for  a  caravan  to  double-team  their  carts  in  going  up  steep 
or  long  hills. 

A  hundred  yards  or  more  of  1  :  8  gradient  is  less  objectionable  than 
a  couple  of  sharp  turns.  If  South  African  waggons  are  to  be  used, 
much  easier  curves  are  necessary,  unless,  of  course,  they  are  fully  com- 
pensated. We  saved  some  work  by  making  the  grades  for  a  cart  going 
down  country  steeper  than  for  one  going  inland ;  for  the  latter  is,  as  a 
rule,  the  heavier  laden.  When  we  were  laying  out  the  road  in  hilly 
country,  we  were  careful  to  grade  it  well.  We  had  to  do  a  good  deal  of 
earth-work  in  such  cases,  and  should  it  ever  be  advisable  to  improve 
the  road,  all  the  work  we  did  would  help ;  whereas  if  a  road  is  badly 
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located,  an  entirely  new  road  would  have  to  be  laid  out  in  order  to  im- 
prove it. 

By  the  end  of  1895  we  had  completed  the  road  to  the  Athi  plains, 
and  in  another  month  it  was  open  as  far  as  Kikuyu.  The  Athi  plains 
required  but  little  work  beyond  drifting  the  rivers,  when  once  the 
best  route  across  them  was  decided  on.  We  did  not  pass  through 
Machako's,  the  capital  of  Ukamba,  but  left  it  one  march  to  the  right. 
Mr.  Ainsworth,  the  sub-commissioner,  has  since  connected  it  to  the 
Sclater  road  by  a  branch  road. 

Kikuyu  became  our  headquarters  in  the  early  months  of  1896,  and 
remained  during  the  rest  of  our  expedition  the  advanced  base  from 
which  we  drew  our  supplies  for  many  months.  It  is  a  delightful 
country,  from  6500  to  8000  feet  above  the  sea,  with  a  pleasant  healthy 
climate,  and  with  plentiful  supplies  of  food.  It  is  well  watered,  and  has 
a  rich  soil.  Originally  the  whole  country  was  forest.  ^  The  Wakikuyu 
cleared  the  middle  of  the  forest  for  their  plantations  and  villages,  and 
left  a  thick  belt  to  protect  them  from  their  dreaded  enemy,  the  Masai. 
Timber  is  still  plentiful,  but,  owing  to  the  more  peaceful  times  which 
have  been  established  under  British  rule,  they  are  now  rapidly  cutting 
down  the  forest  that  remains,  as  they  prefer  the  newly  cleared  land  for 
their  plantations.  The  Kikuyu  country  lies  along  a  line  of  heights 
running  in  a  north  and  south  direction,  and  inhabited  chiefly  on  the 
eastern  side,  which  slopes  gently  to  the  basin  of  the  Athi  river  and  the 
headwaters  of  the  Tana.  To  the  west  the  land  drops  steeply,  a  fall  of 
2000  feet,  to  the  Great  Eift  valley,  which  extends  as  a  trough-shaped 
depression  north  and  south  for  several  hundred  miles.  It  has  a  separate 
water-system  of  lakes  or  marshes  with  no  outlet,  ftd  by  rivers  of  no 
great  length  rising  in  the  high  mountains  on  either  side.  At  intervals 
volcanoes  of  recent  geological  times  are  seen  along  it,  and  the  floor  of 
the  valley  is  for  the  most  part  formed  of  lava  or  basalt,  and  hot  springs 
and  steam-jets  are  not  uncommon.  Its  eastern  wall  is  known  as  the 
Kikuyu  escarpment,  and  here  we  found  our  heaviest  bit  of  work. 

From  Fort  Smith  the  road  passes  through  a  hilly  country  with  some 
forest  for  about  14  miles,  until  the  edge  of  the  escarpment  is  reaohed. 
We  had  been  warned  by  everybody  we  had  met  of  the  dangers  of  this 
bit  of  road,  owing  to  the  irreconcilable  Waguruguru,  who  had  an  un- 
pleasant habit  of  cutting  up  stragglers  from  caravans  in  that  part,  and 
with  whom  a  constant  petty  warfare  had  been  waged  by  the  garrison 
of  Fort  Smith.  Captain  Sclater  took  half  a  dozen  Askaris  and  boldly 
went  into  their  country  to  try  and  get  on  terms  with  them.  They 
turned  out  in  hundreds,  spoiling  for  a  fight,  but  Sclater  succeeded  in 
explaining  that  he  had  come  to  shoot  hippopotamus  and  to  buy  food  and 
make  friends.  After  a  short  hesitation,  they  conducted  him  to  a  swamp, 
and  gave  him  every  assistance  in  showing  him  how  to  get  near  the 
game.     By  the  time  he  had  shot  at  two  or  three  hippopotamus  they 
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were  all  good  friends,  and  apparently  had  come  to  the  conclusion  that 
the  Englishman  was  not  such  a  bad  kind  of  person  after  all.  Captain 
Solater  had  a  wonderful  knack  of  making  friends  with  natives.  In  the 
course  of  the  next  few  months  I  bought  about  170,000  lbs.  of  food  from 
them,  and  became  a  blood  brother  of  the  leading  chiefs.  The  only 
trouble  was  that  their  friendship  became  a  trifle  embarrassing,  as  the 
same  men  who  had  previously  made  the  road  dangerous  for  all  small 
parties  felt  hurt  when  I  refused  to  go  and  live  among  them  for  the 
rest  of  my  life. 

At  abont  14  miles  from  Fort  Smith  we  reached  the  top  of  the  main 
Kikuyu  escarpment,  the  descent  of  which  to  the  Kedong  river  employed 
300  men  for  about  four  months.  For  300  yards  in  one  place  we  had  to 
blast  our  road  out  of  the  face  of  a  cliff  of  hard  grey  crystalline  lava. 
The  outer  portions  we  could  displace  with  crowbars  and  levers,  but  as 
we  worked  into  the  side  of  the  hill  we  had  to  blast.  We  used  about 
130  lbs.  of  dynamite  and  about  50  lbs.  of  powder.  It  was  amusing  to 
watch  the  intense  interest  of  the  natives  in  what  they  called  the  white 
man's  witchcraft,  the  Wakikuyu  being  especially  pleased  by  watching 
a  large  rock  bounding  down  the  mountains;  whilst  the  Masai  greeted 
that  or  the  explosion  of  the  blasting  charges  by  exclaiming,  "  Eigh ! 
cigh  !  eigh  I  eigh !     Ngai !  " 

For  about  30  miles  from  the  Kedong  river  to  Naivasha  lake,  little 
work,  except  some  clearing  of  bush,  was  required,  but  at  the  north  end 
of  the  lake  the  two  rivers  Morendat  and  Gilgil  had  to  be  bridged.  We 
built  simple  trestle  bridges  over  them.  This  took  some  time,  as  we  had 
to  cut  our  timber  in  the  juniper  forests  which  clothe  that  part  of  the 
escarpment,  and  to  cart  it  several  miles.  The  Morendat  bridge  was  120 
feet  long,  with  a  15-feet  roadway  supported  on  five  framed  trestles, 
whilst  the  Gilgil  bridge  was  35  feet  long.  Both  these  rivers  are  liable 
to  prolonged  floods,  so  that  drifts  would  not  have  been  reliable. 

One  march  beyond  the  Gilgil  river  we  had  some  heavy  earth-work  in 
descending  towards  Lake  ELmuteita,  another  small  independent  lake 
beautifully  situated  close  under  the  Subugo  Eongai  hills,  which  falls 
in  terraces  towards  it.  Three  marches  further  on  we  had  to  bridge 
the  Molo  river,  which,  although  usually  an  inconsiderable  stream,  is 
unfordable  for  a  month  at  a  time  during  the  rains.  Two  marches  more 
bring  the  traveller  to  the  Eldoma  ravine  and  fort.  The  last  march 
required  some  earth-work  in  climbing  the  foothills  of  the  Mau  escarp- 
ment, and  a  minor  bridge ;  but  from  the  Kedong  river  to  the  ravine  the 
road  crosses  plains,  and  required  little  work  except  what  I  have 
mentioned. 

The  bridges  which  we  built  were  designed  to  carry  a  load  of  3 
tons,  the  trestles  being  strong  enough  to  support  much  more,  so  that  by 
putting  in  more  road-bearers  they  could  easily  be  strengthened  to  carry 
loads  of  10  tons,  if  it  were  ever  necessary. 
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Whilst  we  were  busy  on  this  section  of  road,  a  lion  attacked  one 
•of  our  camps,  and  was  killed  by  our  men.  The  Masai  identified  it  as  a 
man-eater,  which  they  said  had  killed  a  hundred  of  them.  However 
that  may  be,  he  was  exceedingly  fat ;  and  as  it  happened  that  we  had 
-at  that  time  run  out  of  cart-grease,  we  boiled  down  his  carcase  and 
obtained  about  70  lbs.  of  fat.  He  kept  our  carts  well  greased  for  about 
six  weeks. 

Beyond  the  Eldoma  ravine  we  reached  the  ascent  to  the  high  table- 
land called  the  Mau  plateau,  which  forms  the  watershed  between  the 
rivers  flowing  westwards  to  the  Yiotoria  Nyanza,  and  so  feeding  the 
Nile,  and  those  which  flow  eastward  into  the  water-system  of  the  Great 
Bift  valley  of  Masailand.  From  the  Eldoma  ravine,  7200  feet  above 
the  sea,  the  eastern  slopes  rise  to  a  summit-level  of  about  9500  feet  in  a 
distance  of  15  miles.  They  are  clothed  with  thick  forest,  the  lower 
portion  consisting  of  very  large  trees  of  juniper  and  other  kinds  which 
furnish  good  timber,  whilst  a  dense  undergrowth  of  very  tough  brush- 
wood makes  road-making  a  difficult  and  tiresome  operation.  The  upper 
•slopes  are  somewhat  easier,  as  the  forest  gives  way  to  open  grass-land, 
intersected  by  belts  of  thick  bamboo  jungle  on  the  higher  levels.  The 
old  caravan  road,  which  was  in  use  till  the  autumn  of  1896,  leaving  the 
Bavine  fort,  often  called  by  the  Swahili  word  "  Shimoni,"  crossed  at 
once  the  great  ravine  of  Eldoma,  and,  plunging  into  the  dense  forests  I 
have  described,  passed  north-westwards  to  the  headwaters  of  the  Nolo- 
sogelli  river.  There  changing  its  direction  to  south-south-west,  it 
follows  the  left  bank  as  far  as  Mumia's,  where  the  river  is  called  the 
•Guaso  Masa. 

This  section  from  the  Bavine  fort  to  Mumia's  in  Eavirondo  was 
.notorious  for  the  large  losses  incurred  by  caravans.  Losses  of  three  or 
four  per  cent,  were  not  unknown,  whilst  it  was  rare  for  caravans  to  get 
through  without  casualty.  It  was  eleven  marches  from  the  ravine  to 
Mumia's  ;  and  until  Kabras  was  reached  at  the  eighth  march,  no  supplies 
—except  perhaps  game — could  be  obtained.  Even  in  fine,  dry  weather 
the  marches  were  arduous,  and  the  nights  on  the  top  of  the  Mau  very 
cold ;  but  during  the  rains,  which  in  that  part  often  continue  for  many 
months,  the  road  was  dreadful.  Through  the  forest  in  the  ascent  of 
the  Mau  (three  marches)  the  road  was  steep,  winding,  and  narrow,  and 
thick  undergrowth  which  had  never  been  properly  cleared  allowed  in- 
sufficient headroom  for  loaded  men,  and  so  added  immensely  to  their 
fatigue.  After  passing  the  watershed,  the  road,  although  through  more 
open  country,  was  still  very  bad,  as  marshes  had  often  to  be  crossed 
which  were  at  times  deep.  At  the  Eldoma  ravine,  food  used  to  be  issued 
to  each  man  to  last  him  as  far  as  Mumia's.  Experienced  porters  would 
make  this  last  out ;  but  the  improvident,  of  whom  there  are  usually 
<many  in  a  Swahili  caravan,  would  often  have  finished  their  rations  when 
hardly  halfway  across  the  uninhabited  region ;  then,  unless  the  caravan 
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leaden  were  skilled  hunters,  the  weaker  men  perished  miserably.  The 
truth,  as  I  have  endeavoured  to  describe  it,  was  sufficiently  bad,  but 
various  sensational  and  exaggerated  accounts  have  been  published  from 
time  to  time.  A  skilled  caravan  leader  could  reduce  the  casualties  by 
taking  care  that  the  porters  did  not  sell  their  blankets  or  waste  their 
food,  and  the  sacrifice  of  a  load  might  save  a  life ;  but  no  care  could 
prevent  dysentery  and  pneumonia  from  attacking  the  weaker  men  on 
the  inclement  uplands  of  the  Mau. 

When  I  asked  one  of  my  headmen  what  he  thought  of  the  road 
across  the  Man,  he  replied,  "  Why,  sir,  the  Mau  is  nothing  now ;  there 
is  no  mountain  to  climb  any  longer."  Allowing  for  flattery,  this  shows 
that  the  natives  appreciate  a  graded  road.  One  distinguished  officer 
estimated  the  saving  of  life  caused  by  it  as  three  or  four  men  per  month. 
From  May  to  November,  1896,  we  had  from  two  to  five  hundred  men 
working  in  this  region,  of  whom  we  lost  but  one;  and  as  his  death 
was  probably  due  to  heart  disease,  our  loss  through  climate  was  m7. 
This  I  attribute  chiefly  to  the  issue  of  an  increased  ration  to  our  men, 
which  we  were  able  to  afford,  owing  to  the  efficiency  of  our  cart  transport. 
We  had  a  further  advantage,  owing  to  the  fact  that,  never  having  large 
numbers  of  men  far  away  from  the  advanced  end  of  our  road,  we  could 
continually  fill  stores  with  food  near  to  our  working  parties,  and  issue 
it  every  few  days,  thus  reducing  to  a  minimum  the  ill  effects  of  im- 
providence among  the  porters.  Furthermore,  if  a  man  became  ill,  we 
could  transport  him  in  carts  to  a  less  inclement  climate. 

Our  orders  were  to  make  the  road  by  Eldoma  Ravine  fort  and 
Mumia's  to  Fort  Victoria.  It  had  been  thought  until  1895  that  the 
Eldoma  ravine  could  not  be  avoided  by  either  road  or  railway.  It  is  a 
serious  obstacle,  300  feet  deep,  with  sides  which  are  for  the  most  part 
precipitous  and  nowhere  of  less  slope  than  1:1.  Mr.  Martin,  when  he 
was  in  charge  of  the  Ravine  fort,  however,  found  an  easy  way  to  avoid 
it;  and  in  1896  Captain  Sclater, making  a  more  exhaustive  examination 
of  the  country,  discovered  a  direct  route  round  the  ravine  to  Mumia's 
by  the  Nandi  country,  which  had  been  practically  unknown  until  Major 
Cunningham's  punitive  expedition  to  it  early  in  1896.  This  country, 
beiug  covered  with  thick  forest  and  intersected  by  minor  features,  was 
a  very  difficult  one  in  which  to  lay  out  a  road ;  but  Captain  Sclater, 
after  much  labour,  laid  out  an  excellent  line  up  a  main  spur,  hitting  off 
very  skilfully  those  parts  of  the  country  where  bare  patches  relieved  us 
of  the  necessity  of  clearing  forest.  With  a  ruling  gradient  of  about  1 :  20, 
the  summit-level  of  the  Mau  plateau  is  reached  in  about  15  miles,  of 
which  two- thirds  are  through  thick  forest.  From  the  summit-level  the 
country  is  more  open,  and  only  occasional  belts  of  forest  are  crossed  as 
the  road  gradually  descends  into  the  Nandi  country.  Four  minor  rivers 
had  to  be  bridged  in  this  section  ;  but  as  plenty  of  magnificent  timber 
was  at  hand,  this  was  a  simple  matter,  and  each  bridge  was  a  single 
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span  of  from  20  to  30  feet.  The  piers  on  either  side  were  built  of  rough 
timber  crib- work,  pinned  at  the  angles  with  2 -inch  trenails  of  hard 
wood,  driven  home  through  auger-holes.  The  road-bearers  were  of  large 
timbers,  with  a  rough  roadway  fixed  in  a  similar  way. 

Nandi  is  now  reached  in  four  or  five  marches  from  the  ravine.  It  is 
a  charming  country  lying  between  6000  and  7000  feet  above  the  sea. 
It  is  chiefly  pasture  of  good  turf,  and  the  natives  live  by  their  flocks  of 
goats  and  fat-tailed  sheep  and  herds  of  humped  cattle,  whioh  are  here 
of  a  larger  breed  than  any  other  I  have  seen  in  East  Africa.  They  also 
cultivate  millet  and  other  native  cereals  to  a  small  extent.  It  is  a 
-country  of  hills  and  valleys  innumerable;  in  every  valley  is  a  clear 
stream  rushing  over  a  rocky  bed.  In  Nandi  itself  you  could  camp  at 
any  moment,  and  be  sure  of  water  in  the  nearest  hollow.  The  Wanandi 
are  akin  to  the  Masai  both  in  language,  race,  and  habits,  and,  like  the 
latter,  used  to  raid  their  weaker  neighbours  extensively.  They  do  not 
much  like  being  kept  in  order  by  an  Englishman  in  the  midst  of  them, 
and  are  not  to  be  entirely  trusted  yet — at  any  rate,  at  a  distance  from 
the  caravan  road.  A  fort  was  built  at  Kamsikak,  and  was  garrisoned 
by  some  of  the  Nubians,  who  have  since  mutinied.  We  reached  Nandi 
in  October,  1896,  although  we  had  not  finished  all  our  bridges  until 
somewhat  later. 

Nandi  occupies  a  plateau,  which  is  sharply  defined  towards  the  south 
and  west  by  what  is  generally  known  as  the  Nandi  escarpment.  To 
the  south  this  is  a  formidable  obstacle,  as  the  land  drops  very  steeply 
some  2500  feet.  Fortunately  for  us,  to  the  west  the  fall  is  less  abrupt, 
although  the  forest  which  clothes  the  slopes  and  foot  of  the  escarpment 
is  thick,  and  one  deep  river,  the  Gimonde,  needed  bridging.  We  had 
about  12  miles  of  forest  to  work  through,  and  about  1200  feet  to  descend, 
before  reaching  the  open  plains  of  Kavirondo.  The  Itsuka  and  two 
inferior  streams  had  still  to  be  crossed  to  reach  Mumia's  fort  and  station, 
but  otherwise  scarcely  any  further  work  was  required.  The  bridge 
over  the  Itsuka  river  was  the  most  considerable  work,  consisting  as  it 
did  of  four  20-foot  spans,  supported  by  trestle  frames.  From  lack  of 
•carpenters,  this  bridge  could  not  be  finished  until  January,  1897. 
Meanwhile  Captain  Sclater  had  finished  what  little  clearing  work  was 
required  up  to  Mumia's,  and,  crossing  the  Guaso  Masa  river,  had  driven 
carts  to  Port  Victoria,  on  the  Victoria  Nyanza,  on  the  last  day  of 
December,  1896.  The  Guaso  Masa  river  is  liable  to  heavy  and  prolonged 
floods,  and,  when  low,  is  generally  150  feet  wide.  To  bridge  it  would 
have  been  a  considerable  work,  as  no  timber  of  sufficient  size  could  be 
obtained  within  20  miles  of  Mumia's.  We  decided,  accordingly,  to  build 
a  ferry-boat  suitable  for  taking  carts  across. 

Early  in  January,  1897,  Captain  Sclater  started  for  the  coast  to 
begin  other  work  to  which  he  had  been  appointed,  whilst  I  remained 
to  finish  the  ferry -1  >oat  and  to  complete  the  data  for  my  survey  as  far  as 
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Mumia's.  We  found  Kavirondo  by  no  means  so  healthy  as  the  higher 
country  between  Kikuyu  and  Nandi,  and  in  this  part  no  European  of 
our  party  escaped  without  suffering  from  more  or  leas  severe  attacks 
of  boils,  or  fever,  or  both.  It  is  a  thickly  populated  country,  treeless, 
and  much  cultivated.  The  natives  go  about  withont  any  clothes  what- 
ever ;  both  sexes  are  equally  indifferent  to  them.  This  is  a  drawbackr 
as,  their  only  want  being  a  few  beads,  they  have  no  adequate  inducement 
to  work,  and  it  is  difficult  to  persuade  them  to  do  so.  There  is  scarcely 
any  game  in  their  country  except  crocodiles  and  hippopotamus.  The 
oountry  is  chiefly  noted  for  its  thunderstorms  and  hailstones. 

The  construction  of  a  ferry-boat  I  found  a  matter  of  some  difficulty, 
as  I  had  not  a  proper  supply  of  stores  for  the  purpose,  and,  except  for 
a  few  spikes  and  nails  and  some  steel  wire  rope,  I  had  to  make  or 
improvise  all  I  wanted.  My  timber  for  planks  I  had  to  cut  25  miles 
away  and  cart  to  the  spot,  whilst  suitable  stuff  for  knees  I  obtained  in 
the  Mau  forest  and  carted  over  100  miles.  I  had  no  oakum,  no  white- 
lead,  no  pitch,  no  tar.  I  had  to  make  my  own  bolts,  and  most  of  my 
spikes.  I  even  ran  short  of  iron,  and  had  to  use  native  smelted  iron  for 
finishing  my  spikes.  I  built  a  kind  of  punt,  36  feet  long,  10  feet  wide, 
with  sloping  ends  and  fiat  bottom.  I  used  old  gunny  bags  and  a  native 
fibre  called  kongi,  steeped  in  cart  grease  and  hippopotamus  fat,  for 
caulking  the  seams.  After  much  labour,  we  managed  to  make  a  ship 
which  floated,  and  which  was  certainly  of  great  strength  and  weight* 
I  adopted  a  simple  method  of  warping  her  across  the  stream,  and  finished 
my  work  at  the  end  of  March,  when  I  started  for  the  coast,  and,  marching 
hard,  I  reached  Mombasa  in  the  middle  of  May,  1897. 

I  found  Captain  Sclater  preparing  to  start  up  country  again.  He; 
was  unwell,  but,  becoming  better,  determined  to  proceed.  I  left  Mombasa^ 
by  the  next  opportunity,  and  arrived  in  England  at  the  end  of  June,  1897. 

Soon  afterwards  I  learned,  to  my  great  regret,  that  Captain  Sclater 
was  again  very  ill  with  fever.  He  was  ordered  home,  but  it  was  too 
late.  The  day  before  his  ship  started,  symptoms  of  hsematurio  fever 
developed,  and  he  became  too  ill  to  travel,  and  a  few  days  later  he  died. 

Among  many  men  whom  I  know  who  are  successful  in  dealing  with 
the  African  native,  I  think  he  was  second  to  none.  He  made  them  all 
love  him.  His  tact  and  patience  with  them  was  inexhaustible,  and  his 
cheery  manner  always  seemed  to  put  them  into  a  good  temper.  His 
name  used  to  work  like  magic,  and  a  man  who  claimed  friendship  with 
"  Bwana  Saleta,"  as  they  used  to  call  him,  was  sure  of  a  friendly  recep- 
tion. In  Kavirondo  I  met  with  a  native  bard  who  used  to  greet  passing 
caravans  with  an  ode  celebrating  his  praises  accompanied  on  a  native 
guitar. 

The  "Sclater  road"  to  the  Victoria  Nyanza  lake  took  about  two 
years  to  accomplish.     It  is  400  miles  long,  and  cost  about  £17,000. 

The  remainder  of  my  paper  is  concerned  with  my  survey  wotk ;  I 
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cannot,  I  am  afraid,  avoid  making  it  rather  technical,  although  I  have 
relegated  to  appendices  the  parts  which  seem  to  me  only  to  concern 
specialists. 

On  leaving  the  coast  in  1895,  my  object  was  to  endeavour  to  com- 
plete a  triangolation  over  as  large  a  portion  of  the  conn  try  as  possible, 
filling  in  as  much  detail  as  I  could  with  the  plane-table.  I  knew  that 
the  first  100  miles  would  be  difficult,  owing  to  the  jungle  which  covers 
it,  and  I  hardly  expected  to  be  able  to  triangulate  from  Mombasa  itself, 
especially  as,  until  Kibwezi  was  reached,  I  knew  I  could  not  spare 
more  than  a  day  or  two  for  the  purpose.  I  hoped  from  Ndi  and  other 
mountains  to  connect  my  work  with  the  triangulation  carried  out  to 
the  southward  of  the  road  by  my  brother  consul  0.  S.  Smith  and  myself 
whilst  engaged  on  the  Anglo-German  boundary  commission  in  1893. 
I  had,  however,  the  misfortune  to  meet  with  an  accident  which  dis- 
abled me  for  several  days,  so  that  I  had  to  be  carried,  and  could  not 
survey.  Indireotly  my  accident,  disorganizing  for  a  day  or  two  my 
caravan,  probably  encouraged  one  of  my  men  to  desert  with  his  load, 
which  contained  my  sextant,  nautical  almanacs,  mathematical  tables,  and 
other  useful  books.  It  was  some  time  before  I  obtained  fresh  copies, 
and,  having  no  almanac,  I  was  prevented  from  doing  any  astronomical 
observations.  I  afterwards  regretted  that  I  did  not  take  sights  for 
azimuth  at  Mbinzau ;  but  I  did  not  do  so,  as  no  sights  are  satisfactory 
when  not  worked  out  at  the  time. 

I  did  not  succeed  in  doing  any  work  of  value  until  some  time  after- 
wards, and  I  added  nothing  to  our  geographical  knowledge  until  Kibwezi. 

The  instruments  which  I  used  were  as  follows :  One  5-inoh  transit 
theodolite,  by  Troughton  &  Sims,  reading  to  minutes  of  aro ;  one  6-inch 
sextant  by  Mr.  Porter  (late  Carey) ;  one  artificial  horizon ;  two  plane- 
tables  ;  aneroid,  thermometers,  etc. 

For  the  methods  of  calculation  employed,  I  must  refer  inquirers  to 
Appendices  I.,  II.,  and  III.,  and  to  the  000  pages  of  foolscap  on  which 
the  computations  are  worked  out. 

Near  Kibwezi  a  very  good  peak  called  Mbinzau  rises  1500  feet  above 
the  plains,  and  from  its  summit  I  began  my  triangolation  with  a  set  of 
theodolite  angles.  Among  the  peaks  I  observed  were  five  whioh  I 
identified  as  peaks  whose  position  and  height  had  been  determined  in 
1892.*  In  order  to  fix  my  starting-point  more  accurately  than  I  could 
do  with  a  plane-table,  I  employed  the  method  of  resection,  described  in 
Appendix  II.,  from  which  it  can  be  seen  that  I  obtain  the  most  probable 
azimuth  and  position,  and  can  at  once  determine  the  probable  error  of 
the  result.  The  latter  can  only  be  looked  on  as  a  rough  guide,  as  the 
number  of  observations  (five)  is  not  sufficient  to  make  the  theory  of 


*  A  sixth  was  observed  with  such  results  as  to  show  the  necessity  for  its  revision. 
It  turned  out  that  an  error  in  calculation  had  been  made. 
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least  squares  rigidly  applicable.  In  this  case  my  probable  error  was  48 
feet  in  distance  from  one  of  my  former  points.  For  the  benefit  of  the 
un mathematical  among  my  audience,  I  may  explain  that  where  seyeral 
discrepant  results  are  obtained  for  the  same  quantity,  by  an  examination 
of  the  errors  of  the  results,  a  quantity  called  the  probable  error  can  be 
obtained,  which  assigns  a  limit  within  which  it  is  an  even  ohance  that 
the  true  result  lies.  This  limit  can  be  computed  with  precision  where 
a  large  number  of  results  are  obtained ;  where  the  number  is  small,  the 
probable  error  gives  only  a  rough  idea  of  the  accuracy  obtained,  and  in 
the  present  paper  it  is  in  this  sense  that  my  results  as  to  probable  error 
must  be  understood. 

I  afterwards  obtained  a  good  astronomical  azimuth  at  Lake  Naivasha, 
which  gave  a  discrepancy  with  my  resected  azimuth  of  3'  38".  This 
correction  altered  the  position  of  Mbinzau  120  feet  in  latitude  and  340 
feet  in  longitude,  but  my  original  position  was  sufficiently  near  for  a 
first  approximation. 

About  40  miles  beyond  Mbinzau  I  obtained  an  excellent  observation 
station  at  Imali,  a  sharp  peak  some  2000  feet  above  the  plains  at  the 
south-west  of  the  Ukamba  country,  from  which  I  could  again  see  several 
old  friends.  Using  the  resected  azimuth,  I  cut  in  my  position  from  them, 
so  obtaining  a  base  which  was  sufficiently  good  for  a  first  approximation, 
and  which  had  only  to  be  slightly  altered  later  on  when  I  could  test  my 
scale  by  latitudes  obtained  at  Naivasha.  From  this  point  onwards  the 
work  was  much  simpler,  and,  as  may  be  seen  from  the  diagram  of  triangu- 
lation,  I  reached  Naivasha  with  six  fairly  well-shaped  triangles,  of  which 
all  save  the  first  have  all  the  angles  observed.  This  point,  close  to  the 
bridge  over  the  Morendat,  was  a  very  good  place  for  astronomical  work. 
It  is  situated  in  the  centre  of  a  small  plain  about  10  miles  across  from 
east  to  west,  and  to  north  and  south  the  mountain  masses  are  more 
distant  and  symmetrical — a  very  important  point  in  getting  an  accurate 
latitude,  in  order  to  avoid  local  attraction  along  the  meridian.  I  observed 
eight  pairs  of  circu  turner  idian  stars,  each  star  being  on  the  average 
observed  ten  tinits,  and,  combining  these  160  individual  observations,  I 
obtained  a  latitude  with  a  probable  error  of  83  feet,  a  result  which 
could  probably  not  be  much  bettered  with  a  6-inch  sextant  reading  to 
10".  I  also  obtained  four  ]*airs  of  east-and-west  star  observations  of 
azimuth,  which  worked  out  with  very  small  errors.  The  above  gave  me 
the  data  for  arriving  at  a  second  approximation  with  my  triangulation. 
1  oriented  my  triangulation  on  this  azimuth,  and  corrected  my  scale  so 
that  my  triangulated  latitude  should  agree  with  my  observed  latitude 
at  Morendat.  I  now  had  obtained  the  second  approximation  for  the 
latitudes  and  longitudes  of  my  first  seven  observation  stations.  Two 
more  well-shaped  triangles  brought  me  to  Loldiani,  the  highest  peak  in 
the  Mau  range  of  mountains,  and  also  the  highest  point  I  ascended — 
10,000  feet  above  the  sea. 
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From  Loldiani  to  Mumia's,  which  was  my  final  station,  I  proceed 
with  six  observation  stations.  In  only  one  case  was  I  able  to  observe- 
three  angles  of  the  triangles,  bat  where  this  ooald  not  be  done,  I  solved 
two  or  more  triangles  with  two  angles  observed,  in  order  to  obtain 
reliable  checks  on  my  work. 

At  Mumia's,  which  is  situated  in  a  wide  plain,  and  is  probably  free 
from  local  attraction,  I  observed  very  carefully  for  latitude  seven  pairs- 
of  circummeridian  stars  with  about  ten  observations  for  each  star. 
Combining  these  140  observations,  I  obtained  a  latitude  with  a  probable- 
error  of  only  96  feet.  My  sights  for  azimuth  comprised  four  sets  of 
morning  and  evening  observations  of  the  sun,  giving  a  probable  error 
of  7".  Comparing  the  above  results  with  those  obtained  by  triangulation,. 
I  got  an  error  of  azimuth  of  1'  58",  whilst  the  discrepancy  in  latitude 
was  only  30  feet.  It  will  be  seen  from  the  above  that  at  the  three 
points  Mbinzau,  Morendat  river,  and  Mumia's,  where  I  can  compare  my 
triangulation  results  with  previous  work  or  with  astronomical  deter- 
minations, the  residual  errors  of  latitude  are  practically  nil,  whilst  those- 
of  azimuth  are  not  great. 

Consequently,  we  can  infer  that  the  orientation  of  my  series  of 
triangles  is  not  far  wrong,  and  that  being  so,  the  good  agreement  in 
latitude  shows  that  the  scale  is  approximately  correct — provided  that  the- 
triangulation  is  consistent  with  itself.  This  is  shown  in  the  early  part 
from  Eiu  to  Loldiani  by  the  accuracy  with  which  Kenya  is  fixed  from 
four  observation  points,  the  probable  error  in  latitude  being  only  19  feet,, 
whilst  in  longitude  it  is  72  feet ;  and  in  the  latter  part  by  the  good 
agreement  obtained  in  the  determination  of  other  outlying  points,  such 
as  Elgon. 

The  general  accuracy  of  the  map  which  I  claim  from  these  errors, 
which  I  have  quoted  at  some  length,  is  as  follows  : — 

(1)  All  latitudes  of  main  points  correct  to  within  1",  or  100  feet. 

(2)  Longitudes  *  correct  to  800  feet,  or  about  8" ;  errors  of  longitude,, 
if  any,  being  due  to  error  in  azimuth. 

(3)  Azimuth  correct  to  1'  of  arc. 

I  claim,  however,  that  the  map  is  consistent  with  itself,  so  that  if  at 
any  future  time  the  longitudes  of  Mumia's  and  of  Mbinzau  be  determined 
by  telegraph,  the  whole  of  my  work  may  be  corrected  by  a  slight  change- 
of  orientation  and  scale. 

Turning  now  to  my  computations  of  height,  I  have  combined  my 
observations  in  such  a  manner  as  to  obtain  two  independent  series 
from  start  to  finish.    One  series  consists  of  reciprocally  observed  vertical 


*  Longitudes  depend  on  longitudes  of  the  Anglo-German  Boundary  Commission  of 
1898,  which  themselves  depend  on  the  longitude  assigned  to  Mount  Jombo,  near 
Wanga,  in  the  Admiralty  Chart.  It  is  probable  that  a  constant  correction  may  have  to- 
be  applied  to  all  these  longitudes  on  the  computation  of  any  one  of  them  by 
telegraph. 
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angles  throughout,  whilst  the  other  is  equally  complete  as  far  as 
Loldiani,  although  beyond  it  depends  on  intersected  points,  of  which  in 
every  case  two  or  more  are  taken.  These  two  series  are  equivalent  to  a 
single  series  of  over  600  miles,  closing  on  the  same  point.  The  closing 
error  was  only  25*5  feet,  a  surprisingly  good  result  with  a  5-inch  theo- 
dolite. I  used  the  methods  employed  in  the  Indian  survey,  and  a  good 
idea  is  formed  of  the  regularity  of  the  results  *  by  examining  the  co- 
efficients of  refraction  which  I  obtained  from  each  pair  of  reciprocally 
observed  angles,  and  which  are  nearly  constant  until  the  main  watershed 
of  the  Man  are  past,  whilst  afterwards  they  regularly  increased  in  value 
to  my  final  station.  Perhaps  the  points  of  most  general  interest  in  my 
results  are  some  of  the  determinations  of  height  which  I  obtained. 
I  have  already  referred  to  the  position  of  Kenya  f  and  its  small  probable 
errors.  I  now  wish  to  point  out  that  its  height  has  been  considerably 
exaggerated.  I  have  worked  it  out  from  six  different  positions,  and 
with  a  probable  error  of  19  feet  I  assign  to  it  a  height  of  17,180  feet. 

The  next  highest  peak  which  I  observed  was  Donyu  Elgon,  or 
Elgoin,  north  of  Mumia'p,  which  I  found  to  have  an  altitude  of  14,200 
feet,  with  a  probable  error  of  20  feet.  This  confirms  the  result  of 
Lieut.-Colonel  Macdonald  in  1892,  when  the  Uganda  railway  survey,  no 
doubt  giving  round  numbers,  gave  it  a  height  of  14,000  feet. 

I  will  now  draw  your  attention  to  two  mountains  of  considerable 
height  which  have  been  called  by  various  names,  and  to  one  of  which 
existence  even  has  been  denied  by  a  distinguished  geologist.  They  are 
vaguely  marked  on  most  maps  as  the  "  Aberdare  range,"  although  they 
have  more  than  one  excellent  native  name  of  their  own.  Sattima  rises 
to  a  height  of  13,390  feet,  whilst  Einangop,  or  Donyu  Ronyu,  is  12,920 
feet  above  the  sea. J  It  seems  hard  on  two  such  giants  that  they  should 
have  been  ignored ;  but,  although  I  saw  and  observed  them  many  times, 
they  are  often  sulky,  hiding  themselves  in  cloud  for  a  month  at  a  time, 
and  from  many  places  near  to  them  are  always  hidden  by  intervening 
hills. 

My  determination  for  the  height  of  the  Viotoria  Nyanza  was  3775 
feet,  which  again  corroborated  the  railway  survey  result  of  3820  feet. 

Concurrently  with  my  trigonometrical  and  astronomical  work,  I 
carried  on  a  plane-table  survey  on  a  scale  of  about  2  miles  to  the  inch, 
which  I  had  the  opportunity  of  checking  many  times.  As  I  could  not 
work  out  my  triangulation  until  afterwards,  I  had  to  work  my  plane- 
table  independently   from   sheet   to  sheet.      I   began  each   sheet   by 


•  As  followa :  %t  =  o 065,  0059.  0 060,  0 058,  0-060,  0-063,  0  066,  0*076,  0*075,  0-077, 
c 

0-079,  0  088,  0  091, 0  093,  where  r"  =  angular  refraction  correction  in  seconds,  c"  =  dis- 
tance in  seconds  of  arc 

f  Lat.  0°  9'  13"-1  S..  long.  37°  18'  37"  2  E.;  height,  17,180  feet 
X  Sattima,  lat.  0°  18'  53"  S.,  long.  36°  37'  38"  E. ;  Kinangop,  lat.  0°  37'  48-4"  S., 
long.  36°  42*  29". 
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transferring  two  points  only,  which  I  used  as  a  base,  so  that  each  sheet 
is  consistent  with  itself,  and  when  re-drawn  on  the  triangulated  points 
most  of  the  error  disappears.  I  haye  nsed  the  Geographical  Society's 
system  of  spelling  throughout.  I  also,  for  purposes  of  reference,  started 
a  diagram  of  triangulation  in  the  field  on  a  scale  of  8  miles  to  the  inch, 
which  saved  me  much  labour  in  arriving  at  first  approximations,  form- 
ing a  useful  check  and  helping  to  identify  distant  mountains. 

A  good  deal  has  appeared  in  the  papers  lately  about  the  change  of 
route  which  has  been  adopted  for  the  Uganda  railway,  and  perhaps  a 
few  remarks  on  the  subject  would  not  be  out  of  place.  A  glance  at  the 
map  will  show  that  the  originally  proposed  route  by  Eldoma  ravine, 
Muniia's,  and  Port  Victoria  went  a  very  long  way  round,  and  that,  if  a 
way  could  be  found  striking  straight  for  the  lake  from  Lake  Nakuru, 
much  distance  would  be  saved.  Captain  Sclater  was  tied  down  by  orders 
to  take  the  road  by  Eldoma  ravine  and  Muniia's;  but  although  he 
was  not  able  to  see  all  the  country,  he  expected  that  the  direct  route 
would  prove  easier.  Whilst  I  was  surveying  in  that  part  from  various 
lofty  hills,  I  saw  very  nearly  all  the  country  concerned,  and  was  con- 
vinced that  there  lay  the  best  route  for  the  railway.  I  believe  I  was 
the  first  to  get  a  fair  map  of  the  district,  and  our  representations  con- 
vinced Mr.  Whitehouse,  the  chief  engineer  of  the  Uganda  railway,  that 
the  route,  which  will  save  some  half-million  sterling,  was  worth  a 
detailed  survey.  It  is  not  generally  known  that  Lieut. -Colonel 
Macdonald  in  '93  intended  to  return  by  this  route,  but  was  prevented 
by  adverse  circumstances. 

With  the  exception  that  I  obtained  occasional  assistance  in  time- 
taking  for  astronomical  sights  from  other  gentlemen,  I  did  the  whole 
of  this  survey  unaided,  nearly  all  of  it  in  my  spare  time.  It  cost  under 
£100.  It  will  shortly  bo  published  by  the  Intelligence  Department, 
War  Office,  on  a  scale  of  1 :  250,000,  or  nearly  4  miles  to  the  inch,  with 
other  work  incorporated  with  it. 

I  cannot  close  a  paper  on  East  Africa  without  acknowledging  heartily 
the  hospitality  and  unfailing  kindness  of  the  various  Government 
officials  stationed  in  the  Uganda  and  Coast  Protectorate  whom  I  have 
met,  and  wishing  them  every  success  in  the  somewhat  lonely  life  which 
thev  have  selected. 


APPENDIX  I. 

Indian  System  of  Computation. 

(  The  Auxiliary  Tables  to  facilitate  the  Calculations  of  the  Indian  Survey,' 
1887,  is  the  work  employed.  The  formulae  used  in  computing  are  given  as 
"  Alternative  Method  in  Secondary  Triangulation ,"  pp.  60  et  seq.,  and  are  more  than 
sufficiently  accurate  for  the  instruments  that  1  employed. 
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The  following  symtols  are  employed  : — 
x  =  latitude  of  point  A. 
L  =  longitude        „ 

A  =  azimuth  of  B  from  A,  measured  from  south  clockwise. 
A  +  aa  =  latitude  of  B. 
L  -f  aL  =  longitude  of  B. 
»  +  A  +  aA  =  azimuth  of  A  from  B. 
c  —  distance  AB. 

p  =  radius  of  curvature  of  meridian. 
v  =  normal,  terminated  at  minor  axis. 


Then  aa  =  --cos  I A  +    ~    )  cosec  1"  .    .     .    (1) 
'  >in  (A  -f  f ) 

/  AA\ 

AA        AL    .     /      ,    AA\ 

2   =   2    sin  (a  +  2  ) (3) 


AA 

sin 

AL  = N  co^ec  1 "     .     .     .     (2) 

r        /  aa v  N 

cos 


log  COSec  -1"  =  colog  (Table  XXVI.) 
and  log J^      aiX  =  colog  (Table  XXVII.) 

V  COS  (  A  + 


•  (- + ") 


These  equations  lead  to  very  simple  computations.      I  allowed  for  spherical 

excess  in  the  larger  triangles,  although  it  was  hardly  worth  while  using  Table  IV. 

for  the  purpose.    The  computations  for  heights  are  given  on  pp.  24  to  30.     I  may 

r" 
remark  that  the  coefficient  of  refraction  alluded  to  in  the  text  is  the  quantity  -~, 


c  , 


where  r"  =  refraction  in  vertical  angle  at  A  or  B  in  seconds,  and  c"  =  contained  arc 
of  Earth's  surface  between  A  and  B  in  seconds. 


APPENDIX    II. 

A  method  of  finding  the  most  probable  position  of  a  station  from  a  round  of 
angles  to  points  of  known  position  when  the  azimuth  of  all  points  is  only  approxi- 
mately known  from  a  plane-table  resection,  applying  the  theory  of  least  squares. 

I  describe  the  operations.     I  do  not  propose  to  prove  tbe  method. 

1.  Choose  a  suitable  point  (A)  of  the  known  points,  such  that  the  line  joining 
it  to  your  station  (called  X)  is  a  common  side  to  all  the  triangles  having  XA  and 
each  of  the  other  known  points  at  the  angles,  and  such  that  the  triangles  are  all  of 
fair  shape. 

2.  Then  the  problem  is  solved  when  you  determine  distance  XA  and  azimuth 
•  of  X  from  A. 

3.  Take  approximate  azimuth  0{  from  plane-table,  and  solve  triangle  XAB 
(BCD  .  .  .  being  other  known  points).  This  gives  a  value  ax  for  distance  XA. 
Recompute  triaDgle  XAB  with  value  for  azimuth  a  little  greater  and  a  little  less 
than  6lt  which  we  call  02  and  Qy  This  will  give  new  values  aa,  as  for  distance  XA. 
Similarly,  compute  the  triangles  XAC,  XAD,  etc.,  with  the  azimuths  6lt  02,  0^, 
giving  values  '&u  Pit  £s,  yl9  y2t  yiy  etc ,  for  distance  X  A. 
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4.  Plot  as  absciesae  on  a  suitable  scale  the  azimuths  $l9  Bv  03.  Plot  also  on  a 
suitable  scale  as  ordinates  the  lengths  alt  a^,  a,,  j9n  £2,  jB5,  etc.  (It  is  usually  more 
convenient  to  plot  the  log  distances,  which,  within  the  limits  required  for  this 
purjose,  are  proportional  to  the  lengths.  Then  join  alt  a*,  and  o8 ;  this  line 
represents  the  locus  where  the  ordinates  are  length  XA,  abscissa)  azimuth  •. 
Similarly,  join  0t,  jB2,  £3,  etc.  Find  a  line  of  mean  values  (ordinates  being  means 
of  respective  ordinates  of  lines  alv  a2,  o3,  etc.).    *  is  treated  as  Independent  variable. 

5.  By  inspection  observe  about  where  the  line  of  mean  values  differs  least  from 
lines  alf  a2,  ctg,  etc.  Near  this  point  draw  several  ordinates.  On  each  of  these 
ordinates  find  the  square  root  of  the  sum  of  the  squares  of  the  errors  of  the  lines 
«]»  «a»  «3>  etc.,  on  the  line  of  mean  value.  (This  can  easily  be  done  with  a  pair 
of  compasses.)  Plot  on  each  ordinate  below  the  axis  of  azimuths  this  length.  Join 
the  points  so  found  by  a  curve,  which  is  the  locus  of  square  root  of  sum  of  squares 
of  the  apparent  errors  on  the  mean  line.  The  horizontal  tangent  to  this  curve 
touches  it  at  the  point  P.  Draw  the  ordinate  PQ,  cutting  line  of  mean  values  in 
the  point  Q.  Then  the  ordinate  and  abscissa:  of  point  Q  are  respectively  the  dis- 
tance XA  and  the  azimuth  6  when  the  square  root  of  the  sum  of  the  squares  of 
the  apparent  errors  is  a  minimum.  In  other  words,  we  have  found  the  most  pro- 
bable distance  XA  and  azimuth  0. 

The  above  process  caa  be  repeated  on  a  larger  scale,  if  necessary.  This  process 
has  the  objection  that  it  gives  greater  weight  to  one  of  the  points  A  than  it  does  to 
any  of  the  others,  as  that  point  has  been  combined  with  each  of  the  others.  This 
method  was  only  looked  upon  as  giving  a  better  value  for  my  starting-point  than 
1  could  hope  to  get  with  a  small-scale  plane-table.  The  value  of  azimuth  obtained 
at  Morendat  was  the  one  finally  adopted.  If  the  lines  a,,  a2,  a3,and  £n  08t  0„  etc, 
are  parallel,  the  problem  is  indeterminate,  A,  B,  C,  D,  .  .  .  and  X  all  lying  on  one 
circle. 


APPENDIX  III. 

Slidk-kule  Method  of  computing  Heights. 

In  surveying  operations  it  is  constantly  required  to  find  out  the  difference  in 
height  between  two  hills  approximately.  For  minor  points  on  a  small-scale  map, 
you  do  not  wish  to  go  through  the  labour  of  the  rigid  methods.  The  following 
method  I  have  found  to  give  results  within  about  20  feet  of  the  rigid  method  up 
to  distances  of  about  20  miles  and  angles  of  1°  20',  within  which  most  of  such 
problems  would  come.  On  Gary's  ordinary  boxwood  slide-rule  is  found  a  logarith- 
mic s.cale  twice  repeated  for  numbers,  and  a  logarithmic  scale  of  sines  (the  difference 
between  sines  and  tangents  on  such  a  scale  is  imperceptible  below  3°),  from  40'  to 
90c.  If  the  scale  of  sines  be  enlarged  to  nearly  twice  the  length,  we  reach  log  sine 
30"  on  the  left  hand  of  the  scale.  To  use  this  in  the  ordinary  way,  the  scale  of 
numbers  has  to  be  repeated  rive  times.  The  problem  is  now  in  this  form :  Given 
distance  (plain  surface)  between  two  points  in  feetaod  vertical  angle,  we  get  answer 
difference  of  height  in  feet. 

But,  working  with  a  small-scale  plane-: able,  it  is  much  more  convenient  to 
measure  off  the  distance  in  mi'es  or  geographical  miles ;  sj>  that,  using  such  a 
slide-rule  in  the  ordinary  way,  you  would  have  to  measure  off  distance  in  miles, 
multiply  out  into  feet,  and  then  proceed,  usins:  the  ordinary  zero  of  sin  90°,  or  a 
special  scale  of  feet  would  be  required  on  each  :>heet.  This  complication  may  be 
avoided  by  shifting  your  zero  a  suitable  distance  towards  the  left  on  the  scale  of 
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Vine*.  Tbe  zero  for  geographical  miles  come*  at  log  sin  5' 38"  about.  We  can 
now  cut  off  all  the  scale  of  log  sines  to  the  right  of  1°  10*,  and,  using  scale  of 
numbers  of  ordinary  size,  we  get  a  compact  instrument.  From  this  we  can  directly 
-solve  the  problem,  given  (plain  surface)  distance  in  geographical  miles,  vertical 
angle  between  30"  and  1°  10",  to  find  height  in  feet. 

Now,  since  the  correction  for  curvature  and  refraction  in  arc  is  a  nearly  con- 
stant ratio  of  the  contained  arc  or  distance,  we  can  place  a  mark  "  K  "  a  suitable 
distance  from  our  zero,  and  when  the  zero  is  placed  opposite  the  distance,  "  K  " 
will  be  opposite  the  angular  correction  to  the  vertical  angle.  If  angles  of  elevation 
toe  taken  as  positive,  and  of  depression  as  negative,  we  have  "  K  "  always  positive. 

Example.—  Distance  A  to  B  =  12£  geographical  miles ;  vertical  ana-le  =  — 15'  30". 

YUce  zero  opposite  12*,  then  K*  is  opposite  54.  Then  5' '4  =  5'  24"  = 
•correction. 

Vertical  angle  =  - 15'  30" 
Correction  =  +  5'  24" 


Corrected  angle  =  - 10'  6" 
Opposite  10'   6"  (without  shifting  slide-rule)  will  be  found  151.     Answer, 
B  is  151  feet  below  A. 

The  above  can  all  be  done  easily  in  the  head. 


APPENDIX   IV. 

Plotting. 

I  plotted  my  graticules  in  the  ordinary  way  from  the  tables  given  in  Auxiliary 
Tables  Indian  Survey.  But  I  soon  found  that  the  convergency  of  the  meridians 
was  so  small  for  latitudes  of  under  2°  30'  that  I  neglected  it  altogether,  simply 
using  rectangular  co-ordinates  of  the  proper  length.  Such  plotting  errors  are  leas 
than  that  due  to  the  stretch  of  the  paper. 


TABLE   I. 

Main  Tbi angulation. 

Station. 

Latitude. 

O        I           " 

East  Longitude. 

Height. 

feet. 

Mbinzau 

•  •  • 

2  21  127  8. 

37  55     68 

4,590 

Imali 

•  •  • 

2     3  47")  „ 

37  22  375 

6,007 

JbLlu        ...         •  •  • 

•  •  • 

1  46  48-9  „ 

37  15    02 

6,694 

Lamwia 

•  •  * 

1  25  244  „ 

36  38  181 

8,177 

Longonot 

•  •  • 

0  55     70  „ 

36  26  47-8 

9,224 

Ki jabi    ... 

•  •  • 

0  54  39*9  „ 

36  32  42*  1     ' 

8,870 

Bura      ... 

•  •  • 

0  38  18-2  „ 

36  15  514 

8,857 

Morendat 

•  •  • 

0  40  19-9  „ 

36  23  256 

6,362 

Ngorika 

•  •  • 

0  18  24-5  „ 

36  12  58  0 

7,655 

ix>ldiani 

•  •  • 

0     6  47*7  ., 

35  43  32*2 

10,002 

Legisianao 

•  ■  • 

0     1     1-0  N. 

36     3  41 

6,270 

Ravine  station... 

•  ■  • 

0     2  58-7  „ 

35  43  593 

7,239 

Wath     

•  •  • 

0     2  362  „ 

35  31  303 

9,586 

Kuyu    ... 

•  •  • 

0     1   240  „ 

35     3  51 

6,859 

Kepnr   ... 

•  •  • 

0     5  447  „ 

35     9  524 

7,298 

Kiptoiyu 

■  •  • 

0  1 1  345  „ 

34  59     28 

6,620 

Divali 

■  •  » 

0  29  26  5  „ 

34  36  594 

5,080 

Mumia's(east  gate 

effort) 

0  20  14  1  „ 

34  28  463 

4,425 

*  K  is  computed  for  a  mean  coefficient  of  refraction  of  0*075. 
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TABLE   II. 
Intersected  Points  on  which  Main  Triangulation  partly  depends. 


No.  of 

triangles 

solved. 

No.  of 

vertical 

angles 

solved. 

Name. 

Latitude. 

JSatt  Longitude. 

Height. 

1 

*                     —         - 

o 

i       f 

o         '           ** 

feet. 

1 

3 

Loldiani  foothill 

0 

9  593  8. 

35  43    4  3 

8,970 

3 

4 

Kamasia  ...        ... 

0  10  316  N. 

35  41  87*9 

9,264 

1 

3 

Bora  1     ... 

0  12  54*0  S. 

35  41    8*2 

9,019 

2 

4 

Uzoma     

0  23  182  S. 

34  29  34  1 

5,795 

1 

3 

Tenderit  or  Langai 

0 

4  45-4  8. 

35  21  240 

8,809 

1 

3 

Alagabeit  0 

0  24  55-8  N. 

85    6  16 8 

6,911 

1 

3 

Tobolwa's  stone 

0  23  279  N. 

34  58  265 

7,170 

2 

5 

Elgon  summit    . . . 

1 

6    16  N. 

34  34  155 

14,197 

TABLE  III. 

Intersected  Points. 

Comput 

ed  from 

No.  of 

No.  of 
vertical 

Name. 

Latitude . 

East 

longitude. 

Height. 

triangles. 

angles. 

o 

»       f 

O         '           l» 

feet. 

4 

6 

Kenia      

0 

9  13  1  S. 

37  18  373 

17,184 

3 

7 

( Kinangop,  or  Don-t 
1     yu  Ronyu           i 

0  37  48-4  8. 

36  42  29-2 

12,920 

3 

3 

Suswa 

1 

10  40 

8. 

36  20  52 

7,840 

2 

2 

Sangara 

0 

31  17 

N. 

34  36     8 

5,272 

2 

3 

Im.  1 

2  42  17 

8. 

36  42  52 

8,730 

2 

2 

Bock  peak 

2 

8  34 

8. 

37  22  48 

5,773 

2 

2 

Mb.  2       

2 

30     1 

8. 

36  45     1 

8,410 

2 

3 

Meru        ■ 

3 

15    9ii 

.S. 

36  44  59 

15,122 

2 

3 

Bisil         

2 

8  28-i 

iS.     I 

36  45  22         ; 

7,056 

2 

2 

Mendatani 

2 

8    9 

s. 

37  14  26 

6,062 

2 

2 

Mbuzya 

2 

1     0 

8. 

37  10  18 

5,725 

2 

2 

Chamatha 

1 

52  26 

8. 

37  25  53 

6,265 

2 

2 

Single-tree  hill 

1 

55  5*  J 

8. 

37  26  40 

6,011 

2 

2 

Nzowi      

I 

55  135  8. 

37  32  52 

6,069 

2 

2 

Mb.  3       

2 

13  22 

8. 

36  52  53 

6,954 

2 

2 

Im.  4 

»* 

12  19 

8. 

36  51  54 

6,946 

2 

2 

Ira.  5 

2 

11     0 

S. 

36  50  19 

6,790 

2 

Wami       

1 

38  46 

S. 

37     7  56 

6,366 

■I 

2 

Malili      

1 

45     2 

8. 

37  14  49 

6,155 

Am 

(Highest  just  north) 
\     of  Machako's       » 

1 

29  10 

S. 

37  17  31 

i 

6,978 

2 

3 

Sattima  highest 

0 

18  53 

s. 

36  37  38         ! 

13,391 

2 

2 

Lam.  12 

0 

53  19 

8. 

36  16     6 

8,073 

2 

2 

Lam.  14  ... 

0 

51  36 

S. 

36  19  23 

7,768 

2 

2 

Bura  Webt 

0 

39     4 

8. 

36  11   10 

9,374 

•> 

2 

Bura  central  a    ... 

0  3S  23 

8. 

36  14     8 

9,433 

2 

2 

Kij  4        

0 

31     1 

S. 

36  16  32 

7,072 

2 

Am 

Eldalat 

0 

3  31 

8. 

35  49  43         | 

8.019 

2 

2 

Einangop  1 

0 

33  27 

8. 

36  40     9 

11,216 

2 

2 

Kinangop  2 

0 

34  57 

S. 

36  40  49         j 

11,420 

2 

2 

Bura  5 

0 

40  23 

N. 

35  50  26 

8,323 

2 

3 

NporikaJOB     ... 

1 

2  40 

N. 

35  30  36 

10,360 

2 

2 

Loldiani  3 

0 

37     4 

8. 

34     8     4 

7,400 

2 

Loldiani  IB 

0 

31   17 

S. 

34  12  39 

6,032 

2 

2 

Uzoma  B... 

0 

22  19 

s. 

34  z9  32 

5,492 

2 

2 

Elgon  D 

1 

7  28 

X. 

34  35  46         ; 

19,880 
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Computed  from 

No.  of 

No.  of 
yerticn] 

Name. 

Latitude. 

East 
longitude. 

Height. 

triangles. 

angles. 
2 

|  Elgon  west   spur,! 
\     main  summit       1 

o       *         n 

0  54  28 

X. 

2 

O            t            tl 

34  24     7 

i 

feet. 
7,835 

2 

2 

|Elgon  west    spur,) 
\     cliff  summit        / 

0  54  5C 

N. 

i 

34  22  38 

I 

7,716 

2 

2 

Elgon  B 

1     7  13 

N. 

34  31  23        , 

14,080 

•> 

3 

Elgon  C  

1     6  14 

X. 

34  33  18        | 

14,000 

<■> 

4 

Gamoriongo  C    ... 

1     3  37 

X. 

35  24  30         ' 

10,312 

2 

2 

Alagabeit  highest 

0  24  54 

N. 

35     5  24         I 

7,218 

2 

2 

Alagabeit  B 

0  24  45 

X. 

35     4  42         > 

7,051 

1 

1 

Kipt  5 

0  21   18 

X. 

34  49  45 

5,742 

1       , 

1 

Kipt  6 

0  27  42 

X. 

34  47  50 

5,598 

1       ' 

2 

Bura  central  B  . . . 

0  38  15 

s. 

36  13  58         1 

9,413 

1  ; 

2 

( Point  on  Victoria^ 
\   lake .  Ugub wi  bay  J 

0  1G  43 

s. 

i 

34  47    9        j 

3,775 

i 

2 

Sergoit     

0  38  37 

X. 

35  23  23         | 

7,910 

TABLE  IV. 

Minor  Intersected  Points.     Positions  obtained  by  plotting  Azimuiiis  or  from 

Plaxe-table  ;  Heights,  by  Slide-rcle  Method. 


Number  of 

Faef 

Tertical  angle? 
•olved. 

i                                 Name. 

Latitude. 

C        »        ii 

longitude. 

Height. 

[         O        i        a 

feet. 

2 

Lake  Xaivasha 

•  •  •                •  •  • 

•  •  • 

— 

— 

6312 

2 

(Top   of    half  -  transome,    south  i 
\     end  Morendat  bridge                 / 

— 

I             — 

6328 

2 

Subugo-Kij  8 

•  •  •                 •  •  • 

•  •  • 

0  22  10  S. 

"     36  16  30 

8502 

2 

Leaser  Sattima 

•  •  •                    a  •  • 

•  •  • 

0  25  40  S. 

3G  32  20 

11,174 

2 

Bura.  G 

t  •  •                    •  •  • 

a  a  a 

0  32     0  X. 

35  47  15 

7,695 

2 

Loldiani,  1 

•  •  •                     •  •  • 

a  •  • 

0  30  45  S. 

34  11  *5 

6,190 

2 

Mwoititi   ... 

•  •  •                    •  •  • 

•  •  • 

0     4     1  S. 

1     85  27  33 

8,960 

2 

Southern  Kiu 

•  •  •                    •  t  • 

•  •  • 

1  57     5  S.  . 

1     37  19  40 

5,720 

2 

Woody  top 

•  •  •                     •  •  • 

...  i 

1  59    5  S. 

1     37  28  15 

5,561 

2 

Rhino  peak 

•  m  •                          •  •  • 

•  •  • 

1  50  35  S. 

37  30     8 

6,0/2 

2 

1  Donyu  Sabuk 

•  •  •                           •  •  • 

•  •  • 

1     8  35  S. 

37  15  31 

7,137 

2 

Lukenia   ... 

•  •  a                       •  •  • 

•  •  • 

1  29  13  S. 

37     4     8 

6,142 

2 

Knobble  I. 

•  •  •                        ••  • 

•  •  • 

1  25  50  S. 

37     3  10 

,       5.881 

2 

Knobble  11. 

•  •  •                        •  •  • 

a  •  • 

1  32  42  S. 

37     8     0 

5,964 

2 

Lam  17     ... 

•  •  t                        • •  • 

•  •  •     ' 

1  51  13  8. 

35  57  13 

7,600 

2 

Lam  11 

t t t                       ••• 

1 

•  •  • 

2  10    5  S. 

35  56  32 

6,580 

2 

Machako*s  hill  (south) 

...  ' 

1  33    OS. 

37  16  3G 

6,590 

2 

Kiketi  1    ... 

•  •  •                       t  a  • 

...  j 

1  47  45  8. 

37  21  42 

6,700 

2 

Kiketi  2    ... 

•  m  •                         •  •  • 

1 

•  •  • 

1  50    7  S. 

37  25  35 

6.650 

2 

Wai 

t  •  •                          •  •  • 

•  •  • 

0  41  10  N. 

34  10  44 

4,970 

2 

8am ia  highest 

•  •  •                          •  •  • 

•  •  t 

0  17  57  N. 

34    9  19 

5,280 

2 

Nakuru  lake 

•  •  •                          •  •  • 

1 
•  •  • 

!       5,845 

1 

Elmnteita  lake 

•  •  •                          • • • 

1 
•  •  •     l 

5,860 

1 

,  Coll  to  south-west  of  Loldiani...  ; 

|       8,500 

1 

J  Lowest  dip  in 

Mau  heights 

toi 

8,850 

\     northward  of  Loldiani 

Xote. — For 

these   lati- 

2 

Likipya  1... 

•  •  •                 •  •  • 

•  •  a 

tude  and  Iod 

gitude  were 

!       7,520 

2 

i  Likipya  2 

•  •  •                •• • 

•  •  • 

not  taken.     I 

)istanceB  for 

8,240 

2 

Likipya  3 

•  •  •                 •  •  • 

•  •  • 

computing     t 

leight    were 

1       8,880 

1 

Kepur  1     ... 

•  •  •                •  •  • 

•  •  a 

taken    from 

plane-table 

5,640 

1 

Kepur  2    ... 

•  •  •                •  ■  • 

•  at 

sheets. 

5,000 

1 

Plain  at  base  of  Kepur  2 

•  •• 

4,620 

1 

Kepur  3    ... 

•  *  •                 •  •  • 

•  •  t     , 

5,250 

1 

Kepur  4    ... 

•  •  •                •  •  • 

•  •  • 

4,840 

1 

Plain  at  base  of  Kepur   4 

a  •  • 

4,400 
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Before  the  reading  of  the  paper,  the  Chaibman  (Sir  Charles  W.  Wilson,  Vice- 
President)  said :  I  am  sorry  to  say  that  the  President  is  unable  to  be  here  this 
evening  to  take  the  chair  for  the  interesting  paper  which  is  about  to  be  read.  The 
paper  this  evening  deals  to  a  great  extent  with  what  is  kuown  as  the  Sclater  road. 
Darned  after  the  late  Captain  Sclater,  who  was  at  the  head  of  the  expedition  sent 
out  to  make  the  road.  If  his  life  had  been  spared,  he  would  have  taken  very  high 
rank,  if  he  had  not  been  in  the  very  front  rank,  amongst  the  pioneers  of  African 
exploration.  The  paper  has  been  written  by  Captain  Smith  of  the  Royal  Engineers, 
who  was  second  in  command  to  Captain  Sclater. 

After  the  reaiing  of  the  paper,  the  following  discussion  took  place : — 

Major-General  Sir  Francis  de  Wiston  :  We  are  all  much  indebted  to  Captain 
Smith  for  his  most  excellent  and  interesting  lecture,  and  I  am  sure  I  don't  think 
there  is  any  part  of  Central  Africa  more  completely  surveyed  than  that  between 
Kibwezi  and  Mumia's.  It  is  very  difficult,  unless  you  have  been  in  a  country  of 
that  kind,  to  understand  the  amount  of  work  involved  in  such  a  survey  and  such  a 
road  as  that  on  which  Captain  Smith  has  been  employed.  One  has  also  no  idea  what 
a  really  useful  thing  it  is  to  have  a  good  map  showing  the  route  you  have  to  take 
and  the  distance  you  have  to  traverse.  It  is  one  of  the  heart-breaking  things  in 
travelling  in  Africa  that  you  never  know  when  you  are  going  to  get  to  the  end  of  your 
journey.  The  native  has  no  idea  of  distance ;  he  measures  by  time,  and  the  native 
ideas  of  time  are  equal  to  his  ideas  of  distance,  i.e.  absolutely  nil.  You  go  on  very 
often  marching  and  marching,  as  I  have  done  myself,  never  knowing  when  you  may 
get  to  the  end  of  your  journey  ;  therefore  maps  such  as  these  are  of  very  great  help 
indeed.  I  am  very  pleased  to  see  that  they  have  altered  the  line  of  the  railway. 
Instead  of  taking  it  up  to  the  north-east  corner  of  the  Victoria  Nyanza,  they  are 
going  to  bring  it  out  at  Ugowe  bay.  When  I  was  in  Mombasa,  I  sent  a  party  that 
way  under  Major  Eric  Smith  to  see  whether  that  route  was  not  practicable  for  a 
railway  to  Ugowe  bay.  It  seemed  the  shortest,  and  of  course  in  all  railway-making, 
generally  speaking,  the  shorter  you  can  make  a  line,  the  cheaper  it  is  to  build,  and 
you  have  less  wear  and  tear  for  your  rolling  stock.  The  great  advantage  of  a  rail- 
way in  tropical  Africa,  indeed,  the  whole  question  of  a  railway,  may  be  summed  up 
in  one  word — transport.  If  you  have  transport,  you  can  bring  the  products  of  the 
country  to  the  European  markets  at  a  profit ;  if  you  have  no  transport,  you  can 
only  touch  the  fringe  of  the  coast-line.  You  can  bring  certain  goods  down,  but 
otherwise  you  have  no  chance  of  opening  up  the  country,  and  the  best  transport  of 
all  is  a  railway.  When  1  came  back  from  the  Congo,  I  told  the  King  of  the  Belgians 
that  until  a  railway  was  built  from  the  head  of  the  navigation  of  the  lower  river  at 
Matadi  to  the  beginning  of  the  navigation  of  the  upper  river,  although  he  had  one 
of  the  finest  properties  in  Central  Africa,  it  would  be  of  no  use.  Since  then  they 
have  built  a  railway,  and  the  revenue  of  that  country,  known  as  the  Congo  Free 
State,  is  now  equal  to  its  expenditure.  This  shows  what  can  be  done  by  energy  and 
carefulness  in  opening  up  these  tropical  parts  of  Africa.  I  don't  know  that  I  have 
anything  more  to  say,  except  to  thauk  Captain  Smith  for  his  most  interesting  lecture. 

Mr.  O'Callaghan  :  I  cannot  tell  you  much  about  the  railway  which  has  not 
already  been  published.  It  is  now  laid  up  to  Kikuyu,  a  distance  of  335  miles, 
and  there  is  a  distance  of  30  miles  of  tolerably  easy-going  country  to  the  Kikuyu 
escarpment,  and  it  will  for  the  present  be  carried  down  into  the  rift  by  temporary 
expedients.  Up  to  Lake  Naivasha,  we  follow  very  much  Colonel  Macdonald's  line. 
From  Lake  Nakuro  is  the  deviation  Captain  Smith  speaks  about,  although  it  seems 
to  be  slightly  south  of  the  country  he  surveyed.  So  far  as  we  know,  it  saves  about 
100  miles,  but  it  is  early  yet  to  speak  of  what  the  engineers  will  be  able  to  do. 
The  railway  is  now  used  for  transport  up  to  Kikuyu. 
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Mr.  Ra  VEN8TEIN :  I  have  had  a  great  deal  to  do  with  African  travellers  and  their 
work,  and  to  me  a  man  like  Captain  Smith  is  most  welcome.  We  have  had  no 
end  of  men  going  across  Africa  and  bringing  home  reports,  bat  these  were  only 
preliminary  reports.  They  were  like  flies  that  live  for  two  or  three  days  and 
then  die  and  are  thrown  aside.  We  have  now  placed  before  us  some  work  that 
will  last.  In  Europe,  the  age  of  measurements,  as  Peschel  calls  it,  arrived  more 
than  two  hundred  years  ago.  In  tropical  Africa  it  is  only  now  coming.  It 
is  something  like  geological  formations;  they  are  not  all  chronologically  equal. 
One  formation  in  Europe  may  be  much  older  than  a  very  similar  formation  in 
Africa.  Thus,  while  the  age  of  measurement  in  Europe,  and  especially  in  England, 
lies  much  behind  us,  in  Africa  it  is  only  just  coming.  You  will  be  surprised  to 
hear  that  there  are  thousands  of  men  who  have  travelled  in  Africa,  and  com- 
palled  unfortunate  people  like  myself,  not  only  to  read  their  books,  but  also  to  try 
to  get  something  of  use  out  of  them.  Now,  the  very  fact  that  Captain  Smith 
has  made  a  trigonometrical  survey  and  determined  certain  positions  enables  us  to 
take  loads  of  Blue-books  and  other  books  and  throw  them  into  the  waste-paper 
basket.  Rent  in  this  country  is  a  very  serious  matter,  and  though  you  may  be 
compelled  to  pay  rent  for  yourselves  and  your  domestic  animals,  you  are  very  loth 
to  pay  rent  for  a  lot  of  obsolete  literature.  Fortunately  for  that  class  of  literature, 
there  are  the  Royal  Geographical  Society  and  the  British  Museum.  They  are 
etores  which  like  to  embody  everything,  and  if  you  have  literature  of  that  sort, 
send  it  to  the  Royal  Geographical  Society. 

Apart  from  this  trigonometrical  survey,  which,  as  far  as  altitudes  are  concerned, 
is  not  of  a  final  nature,  although  Captain  Smith  has  much  confidence  in  his  results, 
we  have  very  little  else  of  the  same  quality.  We  have  had  d'Abbadie's  in  Abyssinia, 
we  have  the  Royal  Engineers'  work  in  the  same  country,  and  the  Italians'.  Another 
trigonometrical  survey  from  the  Nyanza  to  the  Tanganyika  is  comparatively 
recent ;  but  apart  from  these,  I  do  not  know  of  any  other  surveys  of  the  same 
class  in  tropical  Africa.  I  really  do  hope  that  in  future  those  who  can  influence 
work  in  Africa  will  insist  on  the  work  being  done  thoroughly.  Any  person  can 
now  go  across  Africa  from  coast  to  coast,  but  that  is  of  little  interest  to  us.  If 
there  are  tourist  clubs  that  like  to  give  men  of  that  class  gold  medals,  let  the  tourist 
clubs  do  it ;  what  we  want  are  careful  surveys,  work  giving  us  something  like 
finality.  Much,  in  this  direct  ion,  requires  to  be  done,  and  we  have  seen  from 
Captain  Smith  what  one  man  can  do,  and  that,  too,  at  a  paltry  cost  of  only  £100. 
We  want  spirit-levellings,  about  which  our  chairman  knows  a  great  deal,  having 
done  some  most  interesting  work  of  the  kind  himself — spirit-levellings  to  some 
of  the  big  lakes.  We  have  meteorological  stations  on  these  lakes,  but  barometrical 
observations  are  comparatively  of  little  use  until  we  are  able  to  reduce  them  to 
sea-level,  and  this  can  only  be  done  after  we  know  the  exact  height  of  the  stations. 
At  present  we  can  only  judge  the  heights  by  estimates.  Thus  we  travel  in  a 
vicious  circle,  like  a  circus  horse  that  is  always  moving,  but  never  gets  to  the 
goal.  Now,  we  want  spirit-le veilings  along  the  line  of  Captain  Smith's  survey. 
I  don't  say  his  determinations  are  very  erroneous,  but  he  will  admit  that  we  want 
something  more  perfect.  We  want  another  line  to  Lake  Nyanza,  and  a  line  from 
Nyanza  to  Tanganyika.  I  feel  quite  sure  this  could  be  done  at  a  very  moderate 
cost,  and  it  would  prove  of  the  utmost  scienti6c  value,  giving  us  proper  data  for 
•calculating  altitudes  throughout  tropical  Africa,  based  on  aneroid  or  barometrical 
•observations. 

The  Chaikman  :  I  hope  you  will  allow  me  to  convey  a  very  hearty  vote  of 
thanks  to  Captain  Smith  for  the  extremely  interesting  lecture  be  has  given  us  this 
evening.    His  work  may  be  divide!  into  two  parts :  the  first  was  the  construction  of 
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the  great  road  from  the  coast  to  the  Victoria  lake ;  and  I  think  you  will  agree  with 
me  that  he  and  the  late  Captain  Sclater  showed,  during  the  progress  of  that  work, 
a  fertility  of  resource  and  a  power  of  gaining  the  confidence  of  the  natives  which 
are  beyond  all  praise.  I  always  watched  the  career  of  the  late  Captain  Sclater 
with  the  greatest  interest,  and  I  fully  concur  in  the  tribute  which  Captain  Smith 
has  paid  to  his  memory  this  evening.  The  second  part  of  the  paper  deals  with  the 
work  done  by  himself,  viz.  the  survey  from  the  coast  to  the  Victoria  lake,  and  I 
can  only  say  that  it  has  been  executed  with  great  care  and  exactitude,  and  that  it 
is  a  very  solid  contribution  to  our  knowledge  of  Africa.  I  have  looked  through 
the  appendices  to  his  paper  with  very  great  interest,  and,  as  an  old  survey-officer, 
I  can  bear  testimony  to  the  great  care  with  which  the  survey  has  been  made,  to 
the  accuracy  of  the  observations,  and  to  the  admirable  way  in  which  the  work  was 
carried  out.  I  hope  he  may  be  spared  to  make  further  surveys,  if  his  inclination 
leads  him  again  to  Africa.  It  is  just  such  surveys  that  are  so  much  wanted  there. 
I  hope  you  will  allow  me  to  convey  to  him  your  very  cordial  vote  of  thanks. 


THROUGH  THE  HUN  KIANG  GORGES ;  OR,  NOTES  OF  A  TOUR 

IN  "NO  MAN'S  LAND,"  MANCHURIA.* 

By  ROBERT   T.   TTJRLEY. 

As  the  attention  of  many  is  turned  to  North- Eastern  Asia  just  now,, 
perhaps  a  few  notes  on  a  district  little  known  at  present,  but  which 
must  become  of  more  importance  in  future,  may  be  of  interest. 

Captain  Tounghusband's  party  traversed,  some  years  since,  the 
northern  portion  of  the  region  in  question,  and  a  good  description  of 
that  section  may  be  found  in  Mr.  James's  able  book,  4  The  Long  White 
Mountain.'  A  reader  of  this  book  would  naturally  conclude  that  the 
country  is  almost  impassable.  The  contrast,  however,  between  summer 
and  winter  travel  is  as  great  as  the  difference  in  temperature,  which  is- 
tropical  or  arctic  according  to  season.  In  winter  locomotion  is  usually 
rapid  and  easy,  and  the  route  taken  by  Captain  Younghusband  from 
Mukden  to  the  Yalu  can  at  that  season  be  traversed  by  heavily  laden 
freight-carts  in  eight  days,  though  the  distance  is  fully  250  miles.  The 
valleys  on  the  42  nd  parallel  east  of  Mukden  run  almost  east  and  west, 
and  where  rivers  and  bogs  are  frozen,  travelling  on  this  route  is  easy. 
Once  on  the  Yalu,  a  good  road  exists  on  the  ice  to  a  point  not  far 
distant  from  Possiet  bay,  which  could,  no  doubt,  be  duly  reached  by  carts. 
A  Russian  scientific  party  dragged  a  four-wheeled  vehicle,  before  winter 
set  in,  across  from  Vladivostock  to  the  fine  cart-road  above  referred  to. 
Teams,  dragging  carts  with  two  tons  of  goods,  were  daily  seen,  denoting 
good  roads,  and  by  their  large  numbers  a  prosperous  country. 

"  No  Man's  Land,"  or  the  once  neutral  zone,  commences  about  80 
miles  east  of  Mukden,  from  which  point  due  east  to  the  Yalu  is  about 
150  miles.      Further  north  the  "neutral  zone"  was  much  wider,  whilst 

•  Map,  p.  352. 
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near  the  mouth  of  the  Yalu  it  was  only  about  20  miles  wide.  This 
Area,  once  a  wilderness,  but  thrown  open  to  settlers  about  1860,  was 
slowly  occupied  and  brought  under  cultivation.  Until  quite  recent 
years  this  cultivation  did  not  extend  far  north  of  lat.  43°,  but  now  the 
whole  area  is  being  rapidly  peopled,  and  fully  50,000  square  miles  are 
settled  and  organized. 

Although  all  maps  show  a  palisade  of  stakes  along  the  boundary, 
there  seems  but  little  doubt  that  no  such  ever  existed.  There  was  a 
rough  dyke  of  earth  across  the  valleys,  especially  where  gates  guarding 
the  routes  into  Korea  were  situated,  but  nothing  more.  At  the  present 
day,  certainly,  no  native  knows  of  a  palisade  anywhere. 

This  land  is  generally  very  fertile,  and  is  almost  everywhere  known 
to  be  rich  in  minerals — gold,  copper,  iron,  coal,  and  silver,  which  have 
hardly  as  yet  been  touched.  There  are  not  very  many  high  or  rugged 
mountains,  but  the  whole  region  is  hilly,  and  in  some  sections  wild  and 
grand.  Wide  and  fertile  valleys  abound,  and  if  due  care  were  taken  to 
retain  the  rich  forest  soil  on  the  hills,  many  of  these  oould  be  perpetually 
cultivated,  and  good  maize,  etc.,  grown.  No  care  is,  however,  taken, 
and  the  soil  is  soon  washed  off  the  steeper  slopes,  whilst,  despite  the 
warnings  of  Eleucius  two  thousand  years  since,  the  settlers — Shantung 
emigrants — are  striving  to  emulate  their  ancestors  of  Eleucius's  time, 
and  do  all  in  their  power  to  strip  the  hills  of  all  timber,  and  even  scrub, 
causing  droughts  and  floods  in  regions  where  such  would  otherwise 
scarcely  be  known. 

The  southern  part  of  "No  Man's  Land"  was  once  occupied  by 
Koreans,  who  were  driven  out  and  over  the  Yalu  by  Chinese,  who 
settled  in  their  places.  These  were  in  turn  driven  out  and  deported 
westwards  by  the  Manchus  early  in  the  seventeenth  century  a.d.,  so 
that  a  buffer,  or  uninhabited  zone,  might  be  formed  between  Chinese  or 
Manchurian  territory  and  Korea.  It  is  scarcely  forty  years  since  it 
entailed  a  death  penalty  to  settle  there,  but  at  about  that  time  the 
outlaws  became  unmanageable,  and  settlers  were  allowed  to  enter.  The 
robbers  in  time  became  peaceful  and  law-abiding  farmers ;  they  formed 
guilds,  which  to  this  day,  although  their  former  power  is  now  largely 
in  the  hands  of  the  regular  mandarins,  maintain  better  order  than 
anywhere  else  in  Manchuria.  Property  is  still  quite  safe,  and  brigandage 
— the  curse  of  Manchuria — is  in  these  semi-wild  regions,  where  guilds 
exist,  practically  unknown,  whilst  an  independent  and  enterprising 
race  has  grown  up. 

Leaving  Mukden  early  in  February,  we  travelled  almost  due  east 
for  about  80  miles,  going  up  the  Hunun  river  as  far  as  a  place  called 
Ying  Fan,  where  it  is  joined  by  a  large  stream  called  the  Shu  tsu  Huo, 
coming  in  from  the  east,  whilst  the  main  stream  is  now  from  the  north- 
east. Our  route  followed  the  east  river,  more  or  less,  for,  being  lightly 
equipped,  we  could  cut  corners  over  the  spurs  of  hills.      Heavily  laden 
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cart*  f'AU/w  the  xifHt.  Thh  crmnUj  is  very  pretty,  bat  not  very  wild 
or  rugged,  eonftiating  of  hilU  aed  open  valley*,  with  a  good  number  of 
inhabitant*.  Seventy  mile*  from  Mukden  we  pnwwl  Yung-ling,  now  a 
»fual)  and  tin  important  market  town.  It  it,  however,  famous  as  the 
place  where  the  Mancha  power  had  its  first  origin,  and  for  the  tombs 
of  five  old  chief*  near  by. 

Jij«t  }*yond  Yang-ling  is  Shiog  King,  a  small  walled  Tillage,  with 
a  few  dirty  Marn-hu  soldiers.  It  once  boasted  the  dignity  of  a  capital 
city.  Five  miles  beyond  this  is  the  place  where  "  No  Man's  Land  "  was 
entered  by  tho  so-called  Korean  Gate,  though  there  is  now  no  sign  of 
gate  or  barrier.     From  this  point  to  the  Yalu  is  about  75  miles. 

Twelve  miles  beyond  Yung-Hog  the  Shu  ten  Huo  river  is  joined  by  a 
large  atream  from  the  north-east.  At  the  junction  is  the  town  of  Shin 
Pfng  Kit,  the  seat  of  a  large  and  flourishing  trade,  and  the  head- 
quarter* of  the  district  magistrate,  who  performs  many  of  the  duties  of 
a  prefect.  This  town  is  the  emporium  of  a  large  area,  trade  flowing  in 
from  all  aidea.  Timber  is  brought  on  carts  and  sledges,  and  stored  nntil 
the  flood  season,  when  it  is  despatched  on  rafts  to  Mukden.  The  Muk- 
den river  is  not  navigable  above  that  city.  Timber  is  sent  from  Shin 
IMng  Kti  Mouth  over  the  hills  to  a  place  called  Chien  Chang,  40  miles 
away,  whore  there  is  a  large  affluent  of  the  Tai  tsu  Huo,  which  flows 
pant  Liao-yang  and  down  to  Niu-chuang.  By  it  timber  is  thus  sent  to 
Niu-ohuang  port. 

The  merchants  of  Shin  Ping  Fu  are  enterprising.  They  are  obtain- 
ing muoh  of  the  Kuwtcrn  trade,  the  principal  articles  being  on  the  one 
hand  gold-dust,  ginseng,  docrhorn,  furs,  medicines,  and  grain,  and  on 
tho  otlmr  foreign  atuiTH,  especially  cotton  goods,  lamps,  andkerosine  oil, 
for  which  there  in  ovidencc  of  a  large  demand.  Once  in  "No  Man's 
Land,11  thorn  are  no  vexatious  Manchu  copyhold  land  laws,  and  no 
/mp'Titf/  tomb*,  to  restrict  mining  within  a  wide  radius. 

Ton  miloH  beyond  Shin  Ping  Fu  wo  crossed  the  watershed  and 
wont  down  into  a  valley,  the  stream  of  which  runs  into  the  Fu  Kiang, 
a  tributary  of  tho  Hun  Kiang,  a  large  river  flowing  into  the  Yalu. 
Tho  watershed  in  crossed  at  about  2000  foot  above  sea- level,  but  tho 
ascent  is  *o  gradual  the  ridge  itself  being  only  a  few  hundred  feet 
above  tho  valleys  -that  one  does  not  realize  it.  In  the  distance,  to  the 
south  cast,  wore  some  tine  expanses  of  dense  pine  forests,  but  the  best 
trees  have  already  been  cut  down.  The  hills  were  part  of  a  long  chain 
called  tho  Kang  Shan  Tang,  the  geological  formation  of  which  differs 
muoh  from  that  of  the  older  hills  which  we  had  been  travelling  through. 
On  crossing  tho  ridge,  wo  found,  instead  of  coarse  granitic  rocks,  fine 
gtioia*,  limestone,  and  clay  slate,  with  iron  ore,  copper,  and  also  silver. 
In  fact*  there  are  many  indications  that  this  range  is  rich  in  minerals. 
K\w\\\  is  quite  abundant  in  some  of  its  eastern  valleys,  and  in  one  la&t 
aeacon  three  thousand  miners  were  at  work;  much  gold  was  obtained T 
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including  some  quite  large  nugget*.  Dealers  purchased  the  gold  on  the 
spot  for  twenty-nine  ounces  of  silver  per  ounce  of  gold,  and  sold  the 
same  in  Mukden  for  thirty-three  to  thirty-five  ounces  of  silver.  Every 
miner  has  to  obtain  a  licence;  the  government  pi  ice  is  about  three- 
hundredths  of  an  ouuoe  of  gold  per  month.  The  local  official  in  charge, 
however,  doubled  this  amount.  The  gold  is  best  and  most  plentiful  at 
the  head  of  a  narrow  valley  called  Erh  Tao  Eu.  In  another  valley  ten 
thousand  men  were  at  work  some  years  since,  and  found  gold  plentiful ; 
but  trouble  arose,  and  since  then  no  work  has  been  allowed  there.  The 
people  have  no  idea  of  seeking  gold  except  in  the  sand  and  shingle,  and 
do  not  believe  that  it  exists  in  solid  rock. 

The  centre  of  the  gold  district  is  the  town  of  Tung  Hua  Hsien,  180 
miles  east-south-east  of  Mukden.  We  struck  the  Hun  Eiang  to  the 
south-west  of  the  town,  and  followed  its  course  in  preference  to  a  climb 
over  a  ridge.  Travelling  on  the  ice,  we  wound  up  through  a  deep 
gorge,  with  a  hill  of  gneiss  on  one  side,  and  on  the  other  limestone 
which  had  been  cut  away,  leaving  perpendicu'ar  cliffs.  We  emerged 
into  a  wide  open  valley,  comiDg  down  from  the  east-north-east,  skirted 
on  either  side  by  limestone  hills,  and  opening  out  in  many  places  into  beau- ' 
tiful  and  fertile  side  valleys.  The  limestone  is  blue,  but  it  has  under- 
gone some  severe  experiences,  being  foliated,  and  often  changed  into 
impure  marble.  The  fissures  have  been  frequently  filled  in  with  quartz, 
and  often  the  strata  stand  up  almost  perpendicularly.  The  directions 
of  foliation  are  always  in  a  line  with  the  valley,  but  irregularly.  There 
can  be  but  little  doubt  that  there  was  once  a  large  lake  here,  whose  bed 
was  raised  by  volcanic  action ;  this  is  borne  out  by  some  bluffs  of  con- 
glomerate, consisting  of  rounded  and  smooth  boulders  of  rocks,  foreign  to 
the  limestone  surroundings,  set  in  a  hard  matrix  of  red  lava-mud. 

Farther  up  the  valley  is  a  ridge  coming  in  at  right  angles,  consisting 
of  ironstone,  with  lime,  and  probably  much  coal,  for  in  one  nook  are 
several  mints.  The  coal  is  bituminous,  full  of  petroleum,  and  burns 
with  a  clear  flame  and  hardly  any  smoke.  It  makes  splendid  coke,  and 
quantities  are  sent  down  the  Hun  Eiang  on  the  timber-rafts  to  the  sea- 
port near  the  mouth  of  the  Yalu. 

Coke  is  burnt  in  pits,  very  much  as  charcoal  is  made.  The  iron  ore 
is  very  good,  and  looks  like  lead  ore  when  freshly  broken.  The  natives 
extract  forty  pounds  of  iron  on  an  average  from  one  hundred  pounds  of 
ore.  It  is  broken  into  lumps  about  the  size  of  small  walnuts,  and  placed 
with  coal-dust  in  dried  mud  cylinders.  These  are  about  4  inches  in 
diameter  and  30  inches  in  depth.  A  bed  is  formed  by  layers  of  tiles, 
bo  placed  that  an  inch  space  is  left  between  each  tile,  the  spaces  being 
filled  in  with  coal-dust.  A  mud  wall  surrounds  this  bed  of  tiles  on 
three  sides,  the  other  side  being  open.  The  walls  rise  only  a  few  inches 
above  the  cylinders,  a  hundred  of  which,  or  thereabouts,  are  placed  in  a 
bed.     Between  the  cylinders  is  placed  coal-dust,  and  the  whole  is  ignited 
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gradually,  by  fire  penetrating  from  the  open  side  underneath  the  tiles. 
In  a  few  hours  all  the  mass  is  in  a  red  glow  and  burns  brightly,  but 
much  heat  is  wasted  by  the  open  nature  of  the  furnace.  The  furnace  burns 
out  and  cools  down,  when  the  congealed  iron  is  separated  from  the  dust 
and  slag,  and  re  melted  in  a  second  furnace.  This  latter  is  a  crude  blast 
furnace,  made  of  dried  mud  in  the  form  of  a  cauldron  or  bowl,  4  feet 
deep  and  2  feet  in  diameter.  Wood  fuel  is  used,  and  a  draught  made 
by  two  bellows — boxes  with  a  movable  side,  which  is  driven  in  and  out 
by  two  men,  who  thus  force  air  into  the  furnace.  The  molten  metal  is 
drained  out  into  moulds,  and  cast  into  various  articles,  chiefly  temple 
bell 8  and  plough-shares. 

The  iron  makes  very  good  steel ;  but  this  and  wrought  iron  generally 
are  made  from  old  European  iron,  old  horseshoes  and  gas-piping  being 
in  evidence  in  the  blacksmiths'  forges  near  by.  The  question  arises, 
how  can  old  iron  be  brought  from  Europe  and  delivered  here,  over  200 
miles  from  the  nearest  river-port,  more  cheaply  than  native  wrought 
iron,  despite  cheap  labour,  can  be  made  ? 

The  coal  now  being  worked  is  not  in  beds,  but  has  the  appearance 
of  having  been  pitched  with  great  force  into  a  gorge.  The  miners  have 
gone  down  over  100  feet,  and  are  still  in  the  coal,  which  rises  nearly 
to  the  surface,  and  in  the  coal  are  many  roughly  broken  rocks  of  coarse 
gneiss.  Farther  north-east,  towards  Mao-erh  Shan,  we  were  assured 
that  coal,  splendid  coal,  abounds;  whilst  due  north  100  miles  away  there 
is  a  mine,  whioh  is  very  productive  even  when  worked  by  native 
methods.  Copper  is  being  worked,  but  not  to  any  extent,  still  further 
within  the  hills ;  whilst  over  the  Yalu,  in  Korea,  it  has  been  worked 
for  ages. 

There  are  about  ten  thousand  families  of  Korean  settlers  to  the 
north  and  east  of  Tung  Hua  Hsien.  These  are  now  under  no  law ; 
the  Chinese  Government  ignores  their  existence,  and  the  Korean,  since 
the  Japanese  war,  has  no  control  on  this  side.  Previously  the  Chinese 
controlled  the  Koreans  within  its  borders  by  a  mutual  arrangement, 
not  very  satisfactory  to  those  governed.  The  Koreans  are  here  a  quiet, 
law-abiding  people,  but  they  feel  their  position,  and  yet  do  not  like  to 
leave  their  little  homes,  especially  as  they  have  prospered  fairly  well. 
They  own  their  lands  indirectly  through  Chinese,  who  pay  the  land- 
taxes.  A  stranger  would  not  realize  that  there  could  be  so  many 
Koreans.  They  are  a  very  shy  and  retiring  people,  and  inhabit  the 
nooks  and  higher  valleys,  whilst  the  Chinese  occupy  the  main  valleys. 

In  a  valley  called  Lo  Cheng  Ku,  we  heard  of  a  wonderful  foreigner 
who  shot  small  birds  on  the  wing,  having  been  there  with  others 
twelve  years  since,  and  no  doubt  it  was  either  Captain  Younghusband 
or  Mr.  Fulford.  A  Russian  scientific  expedition  had  been  through  here 
last  autumn  (1897),  and  its  four-wheeled  carriage,  probably  a  tarantass, 
had  caused  some  amusement.     From  Lo  Cheng  Ku  we  retraced  our  steps 
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to  Tung  Hua.  As  already  mentioned,  a  good  road  for  heavy  traffic 
exists  in  winter  right  through  from  Mukden  to  the  Yalu,  passing  south 
of  the  Lao  Ling,  which  gives  summer  travellers  trouble.  Once  on  the 
YhIu,  a  good  sledge  road  runs  right  up  to  near  the  Long  White  mountain, 
and  thence  across,  it  is  said,  to  Possiet  bay. 

From  Tung  Hua  we  went  south-south-west  down  the  Hun  Eiang, 
leaving  behind  us  the  forests  and  piles  of  timber  awaiting  the  spring. 
We  saw  a  Korean  with  a  large  dead  tiger  on  a  sledge,  and  some  Chinese 
with  four  tigers — two  of  them  enormous  brutes — on  a  cart.  All  had 
been  shot  in  the  forests  about  Mao-erh  Shan  by  guns  set  in  the  jangle 
in  paths  frequented  by  the  tiger.  They  are  generally  placed  near  some 
animal  that  has  been  killed,  or  a  bait ;  a  string  attached  to  the  trigger 
causes  the  gun  to  go  off,  and  usually,  if  the  animal  is  not  killed,  it  is 
so  badly  wounded  as  to  fall  an  easy  victim  to  the  hunters.  The  shot 
usually  enters  the  shoulder  or  the  heart.  It  is  very  difficult  to  find 
the  spot  where  the  wound  has  been,  it  having  been  most  carefully 
washed  and  sewn  up,  so  as  to  not  lessen  the  value  of  the  skin. 

After  about  80  miles  we  came  to  the  town  of  Huai-yen  Hsien,  a 
small  place  situated  in  a  plain.  The  river  winds  with  a  big  westerly 
sweep  round  a  famous  mountain  north  of  the  town.  This  mountain  is 
famous,  according  to  tradition,  because  five  great  chieftainesses,  six 
hundred  years  since,  had  a  stronghold  on  the  top,  and  it  is  consequently 
called  Wu-nu  Shan  (Five  Women  mountain).  It  rises  rather  steeply  about 
1000  feet  above  the  plain,  then  in  an  abrupt  and  perpendicular  cliff  of 
basalt  another  400  or  500  feet.  The  top  is  an  irregular  square  measur- 
ing about  three  acres,  and  is  quite  fiat,  with  Taoist  temples,  and  a  large 
pool  of  water  in  the  middle.  The  approach  is  by  one  solitary  path,  and 
thus  the  hill  forms  a  perfect  retreat. 

Leaving  Huai-yen,  we  soon  plunged  into  the  beautiful  and  almost 
unknown  Hun  Kiang  gorges.  Here  the  river  has  cut  a  deep  bed 
through  hills  for  nearly  50  miles,  winding  in  all  directions.  In  many 
places,  as  we  travelled  on  the  ice,  it  was  dark  and  weird,  and  not  a 
sound  broke  the  stillness.  The  water  was  flowing  in  a  strong  current 
beneath  the  ice,  and  here  and  there  were  open  pools,  caused  generally 
by  warm  springs.  These  are  rarely,  if  ever,  frozen,  even  though  the 
ice  around  is  4  feet  thick.  At  these  pools  of  open  water  we  almost 
always  saw  a  small  black  bird,  which  we  had  never  before  noticed — very 
like  the  common  English  blackbird  in  appearanoe  and  movements, 
but  a  little  smaller.  These  lively  birds  winter  in  and  near  these  pools, 
sitting  on  a  ledge  of  ice,  usually  under  another  ledge.  They  dart  in 
and  catch  the  small  fish,  wading  also,  though  their  legs  are  short,  where 
the  water  is  shallow,  but  appear  unable  to  swim.  The  common  wild 
duck  and  mandarin  ducks  in  larger  numbers  seem  able  to  winter  in  a 
climate  where  for  nights  together  the  thermometer  is  below  zero,  given 
there  are  open  pools  of  water  which  do  not  freeze. 
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The  cliffs  rarely  rise  in  the  gorges  more  than  600  feet  above  the 
river-bed,  and  usually  about  300  feet  In  many  places  the  bed  is  only 
150  yards  wide,  and  in  one  or  two  much  less.  The  rocks  are  black 
basalt,  especially  on  the  eastern  side,  for  a  long  distance.  Then  gneiss 
appears,  followed  by  an  odd  limestone  section,  and  at  the  lower  end 
basalt  is  again  seen,  with  huge  whitish-yellow  rooks  of  quartz  and  also- 
gneiss.  The  basaltic  cliffs  are  often  very  beautiful.  Owing  to  their 
columnar  structure,  castles,  church  spires,  and  Gothic  pinnacles  seem 
to  rise  sharply  one  above  another,  while  miniature  glaciers  fill  up  pretty 
cavern-like  niohes.  Gothio  arches  are  filled  in  with  ioe  tinted  by  oxide 
of  iron,  and  hence  look  like  rough  stained-glass  windows,  whilst  the- 
white  snow- covered  ice  below,  glistening  here  and  there  in  the  sunlight, 
shows  up  the  dark  shadows  in  perfect  relief.  The  castle  towers  and 
pinnacles  are  crowned  with  dwarf  fir  trees,  and  here  and  there  a  wee 
log-cabin  is  tucked  away  under  a  sheltering  rock.  All  was  quiet  and  in 
winter  sleep,  but  every  now  and  again  carts  with  women  and  children 
were  met  going  to  the  homes  their  husbands  and  fathers  had  prepared 
for  them,  taking  with  them  all  their  riches,  consisting  of  a  few  cattle 
and  a  little  furniture.  These  people,  originally,  if  not  directly,  from. 
Shan-tung,  make  splendid  settlers,  being  hardy  and  industrious.  They, 
however,  retain  their  ancient  propensity  for  stripping  bare  the  hills. 
They  follow  the  wood-cutter  and  clear  the  ground  by  fire;  they 
cultivate  the  steepest  slopes  and  never  terrace,  hence  the  soil  soon 
washes  away,  and  a  fresh  space  has  then  to  be  cleared.  In  time,  when* 
the  land  cannot  support  them,  they  begin  to  terrace,  but  most  of  the 
hills  are  then  useless,  and  fuel  scarce.  Forest  laws  are  much  needed,, 
and  whatever  power  may  rule,  a  first  step  must  be  to  save  the  remaining 
forests,  and  to  compel  the  people  to  cease  the  wanton  waste  now  going- 
on,  which  causes  the  droughts  and  floods  whioh  make  life  so  uncertain  in 
many  places. 

Large  families  are  a  great  desideratum  with  these  settlers,  the  boys 
being  required  for  work,  the  girls  to  sell  for  wives.  Women  for  wives* 
realize  four  times  the  usual  value  in  "  No  Man's  Land."  Again  and 
again  we  met  carts  with  salt  and  cotton  goods,  etc.  These  had  been 
down  to  Sha  Huo-tsu,  or  An-tung  Hsien,  with  grain  and  local  produce, 
and  were  returning  north  to  various  places.  From  Tung  Hua  Hsien  to- 
An-tung,  the  great  river-port  of  the  Yalu,  40  miles  from  the  sea,  is  a 
distance  of  only  seven  or  eight  days  for  heavily  laden  carts,  which,, 
travelling  on  the  ioe  to  below  the  Hun  Kiang  gorges,  strikes  across  to 
the  Yalu  by  a  good  road.  There  is  only  one  pass,  and  even  here,  thank* 
to  the  local  guild,  the  road  is  well  cut.  The  Hun  Kiang  turning  back 
east-north-east,  they  go  down  on  the  Yalu  ice- road,  or  more  frequently 
stop  short  at  one  of  the  smaller  ports. 

The  Yalu  trade  is  beooming  very  important,  and  is  destined  in  the 
near  future  to  be  very  great  indeed.     Vast  quantities  of    timber,  grain, 
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etc,  are  annually  shipped  per  sea- junks,  whilst  river-junks  run  up 
600  miles,  calling  at  the  twenty  odd  little  emporiums  on  the  river-bank, 
Chinese  side.  There  are  many  places,  too,  on  the  Korean  bank,  as  well 
as  many  towns  just  inland.  The  up-stream  route  is  somewhat  slow, 
owing  to  the  usually  strong  current. 

Before  leaving  the  Hun  Eiang  gorges,  one  must  mention  that  near 
the  lower  part  of  them  is  a  large  basin  with  huge  rooks,  where  there 
must  be  in  flood-time  an  awful  whirlpool ;  the  lower  end  is  guarded  by 
a  large  quartz  bluff.  These  whirlpool  rapids  smash  the  rafts,  so  that 
the  owners  build  them  in  sections,  with  the  logs  firmly  tied  across 
each  other,  whilst  the  sections  are  loosely  joined ;  even  then  many  smash 
up,  judging  by  the  remains  wo  saw.  Otherwise,  one  would  think  that 
this  river  might  be  used  for  upward  navigation. 

Below  the  gorges  we  found  that  the  wild  silk,  or  oak-tree  silk,  was 
being  widely  cultivated.  It  is  only  of  late  years  that  it  has  extended  so 
far  north.  There  are  no  Korean  settlers  down  here,  but  before  leaving 
them  it  should  be  added  that  they  have  now  for  three  years  succeeded  in 
growing  paddy  rioe  on  boggy  ground  in  "  No  Man's  Land,"  under  the 
41st  and  42nd  parallels.  The  Chinese  are  naturally  conservative,  though 
in  "No  Man's  Land  "  less  so  than  usual ;  yet  tbey  were  slow  to  encourage 
the  Koreans  to  cultivate  water-land  rice.  Now,  however,  they  purchase 
readily  all  the  Koreans  can  produce,  and  doubtless  will  themselves  extend 
the  area,  as  much  of  the  bog-land  in  Manchuria  would,  were  the  Korean 
methods  adopted,  grow  it  well. 

The  country  produces  such  a  superabundance  of  food-stuffs  that 
the  present  population  is  content  not  to  try  experiments.  The  rivers 
and  streams  have  not  a  plentiful  supply  of  good  fish,  although 
the  water  must  be  the  same  as  that  which  runs  into  the  Sungaii, 
where  the  finest  kinds  of  freshwater  fish  abound.  Salmon,  for  in- 
stance, breed  in  vast  numbers  just  over  the  hills,  in  rivers  which 
connect  with  the  cool,  clear  waters  of  the  Japan  sea,  but  none  venture 
into  those  whose  outlets  are  in  the  Yellow  sea.  That  good  freshwater 
fish  might  be  cultivated  is  proved  by  the  fact  that  one  tributary  of  the 
Hun  contains  splendid  trout,  which  are  preserved  for  the  court  in 
Peking,  whither  they  are  sent  frozen.  A  nice  one  was  given  to  us, 
whioh  reminded  us  of  a  home  dish. 

The  Yalu,  both  above  and  below  the  junction  with  the  Hun  Kiang, 
is  a  noble  stream ;  the  width  between  the  hills  on  either  side  is  com- 
paratively regular,  and  averages  about  800  yards.  The  river  in  winter, 
or  rather  the  ice,  is  about  500  yards  across.  On  the  Chinese  side  the 
hills  generally  end  abruptly  in  almost  perpendicular  cliffs,  wooded  with 
scrub-oak,  and  composed  of  gneiss,  mica  schists,  etc.  The  valleys  often 
have  narrow  outlets  opening  out  further  inland.  A  short  distance  from 
the  river,  limestone  hills  extend  irregularly  for  many  miles,  whilfct  hills 
composed  of  igneous  rocks  have  been  thrust  up  through  them.     In  one 
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valley  we  found  splendid  white  marble ;  in  another  odd  blocks  of  marble 
were  being  gathered  for  lime.  Lime  made  from  marble,  the  natives 
say,  is  useless  for  dying  purposes,  especially  with  indigo,  and  also 
inferior  to  that  made  from  blue-grey  stone  for  building  purposes.  As- 
bestos is  dug  from  one  spot,  and  used  for  lamp-wicks.  Silver-mining 
does  not  pay ;  the  veins,  or  "  threads,"  as  the  natives  call  them,  are 
bedded  irregularly  in  hard  quartz,  and  this  with  their  methods, 
together  with  the  oheapness  of  the  metal,  makes  the  working  of  the 
mines  useless,  to  say  nothing  of  the  trouble  that  is  certain  to  arise  with 
an  unenlightened  government. 

On  the  Korean  side  of  the  Yalu,  the  hills  differ  somewhat  from 
those  on  the  Chinese  side,  but  are  said  to  be  rioh  in  minerals.  They 
are  much  less  wooded,  and  present  no  signs  of  oak-silk  culture,  which 
is  carried  on  everywhere  on  the  Chinese  side,  south  of  the  Hun  Kiang 
mouth. 

The  trade  of  the  Yalu  is  timber.  All  North-East  China  draws  its 
supplies  hence,  and  but  for  the  wanton  waste  it  would  still  last  for 
years.  Next  to  timber,  beans,  bean-oil  and  cake  rank  for  quantity. 
From  An-tung,  the  port  for  sea-junks,  fifty  thousand  tons  per  annum 
is  said  to  be  a  minimum  of  the  beans  alone  exported.  Maize  is  very 
largely  grown.  It  needs  but  little  labour,  growing  on  the  steep  hill- 
sides until  the  soil  is  washed  away. 

The  import  trade  bears  no  comparison  to  the  needs  of  the  people. 
Given  better  and  more  regular  markets  for  their  exports,*  the  demand 
for  European  materials  for  clothing  and  for  luxuries  would  be  very 
great.  This  refers  to  the  Chinese,  whilst  the  border  Koreans,  who  are 
the  most  manly,  and  in  fact  the  traders  of  Korea,  would  be  large  con- 
sumers. One  wonders  why  the  Yalu  has  never  been  opened  to  foreign 
trade.  Ooean  steamers  could  find  a  good  port  at  or  just  below  An-tung 
(or  Sha  Huo-tsu),  whilst  smaller  river  steamers  could  run  up  to  the 
Hun  Kiang  mouth,  and  tug-boats  with  barges  could  go  up  600  miles. 
The  said  barges  could  sail  down-river  easily. 

Leaving  the  Yalu,  we  struck  north-west,  and  after  travelling  about 
20  miles  came  on  the  remains  of  a  pre-Manchu  walled  town,  called  Yang- 
tien.  Another  10  miles  brought  us  to  Kuan-tien.  The  places  here- 
abouts are  all  marked  on  the  maps  as  cities,  but  all  are  equally  empty, 
except  Kuan-tien,  which  we  reached  at  noon  on  the  second  day.  It  is 
about  55  miles  from  the  Yalu,  and  is  the  seat  of  a  district  magistrate. 
According  to  an  old  stone  tablet  still  there,  this  city  was  built  about 
three  hundred  years  since.  The  walls  are  nearly  a  mile  each  way,  with 
a  gateway  in  each  wall,  except  the  north,  where  there  was  no  opening, 
as  bad  luck  was  feared  from  a  oertain  hill  in  the  distance.  The  walls 
were  built  of  lava  blocks,  very  well  squared  and  fitted,  but  with  no 
mortar,  and  were  surmounted  by  brick  ramparts,  which  have  disap- 
peared.    Forty  years  since,  old  men  told  us,  the  whole  city,  together 
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with  the  country  around,  was  a  dense  forest,  famous  for  its  deer 
and  wild  boar.  Now  all  the  land  is  cleared  and  well  cultivated, 
whilst  a  small  market  town  covers  a  portion  of  the  space  within  the 
old  wall  8. 

Near  the  town  is  a  beautiful  hill — a  comparatively  modern  crater — 
which  rises  gently  from  the  plain  to  a  height  at  the  rim  of  about 
600  feet.  The  base  is  about  1000  feet  above  sea-level.  Around  is  a 
plain  extending  about  10  miles  by  30,  which  was,  without  doubt,  once 
a  large  lake  surrounded  by  old  volcanoes.  Their  craters  had  been  filled 
up  with  basaltic  rock,  whioh  now  stands  up  black  and  rugged,  whilst 
the  old  walls  have  been  washed  away.  These  certainly  all  belong  to 
an  earlier  period  than  the  crater  in  the  plain.  A  river  winds  through 
the  plain  and  around  the  crater's  base,  having  cut  a  deep  channel 
through  at  least  ten  well-defined  beds  of  volcanic  matter,  right  down 
to  the  old  lake-bottom,  which  was  upheaved,  more  or  less,  near  the 
crater.  The  lake  seems  to  have  been  gradually  filled  until  its  bottom 
rose  level  with  its  outlet.  It  was  then  drained  dry,  and  its  river  cut 
a  deep  bed  as  above  described,  and  rushes  into  a  valley  at  a  lower 
level  to  the  south. 

North-west  and  south-east  of  the  orater  for  many  miles,  patches 
of  land,  in  one  place  fully  2  miles  square,  were  covered  with  huge 
volcanic  bombs,  the  larger  of  basalt  which  had  been  partly  remolten, 
the  smaller  of  coarsely  vesicular  lava,  while,  from  the  iron  oxide 
seen,  others  must  contain  much  iron.  This  output  must  have  been  a 
sudden  shower,  as  the  bombs  are  strewn  over  the  surface  of  a  deposit 
formed  subsequent  to  the  draining  of  the  lake. 

North-west  of  the  crater  our  road  wound  through  a  gorge,  the  side 
valleys  of  which  are  still  filled  to  a  great  depth  with  burnt  sand,  and 
pebbles,  black  and  dirty,  bedded  in  clean  sand  in  thick  beds.  In  a 
recent  cutting,  worn  by  a  stream  which  made  a  new  bed  for  itself  last 
year,  there  are  trees  which  are  now  inferior  lignite,  and  have  been 
charred  as  they  were  swept  along  in  the  heated  sand.  Further  north- 
west is  another  plain,  rising  from  whioh  is  a  noted  mount,  "  The  old 
White-headed  Hocks."  It  rises  steeply  for  about  2000  feet,  and  then 
two  huge  pinnacles,  with  a  smaller  one  between,  rise  at  a  very  sharp 
angle,  almost  perpendicularly,  for  nearly  another  thousand  feet.  The 
pinnacles  and  all  the  upper  portion  are  bare  white  quartz  rock,  which 
looks  like  yellowish- white  snow. 

Further  north-west  we  descend  into  a  valley  at  a  much  lower  level, 
and  striking  the  Ai  Eiang,  a  tributary  of  the  Yalu,  which  empties 
into  the  latter  nearly  opposite  the  Korean  town  of  Ai  Chu,  or  Yi 
Chu,  we  followed  it  to  the  old  frontier  city  of  Ai  Yang,  now  a  mere 
village,  and  there  emerged  from  the  once  "  neutral  zone."  In  the  Ai 
Eiang,  whioh  is  very  shallow,  we  find  beautiful  boulders  of  con- 
glomerate,  fcuch    as  the  Japanese   polish  into  balls,  etc.     They  are 
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composed  of  pebbles,  closely  set  in  a  minimum  quantity  of  black  lava  as 
a  matrix,  and  are  usually  of  quartz  of  every  colour.  Here  for  the  first 
time  since  entering  the  zone  we  met  with  pure  granite.  One  bluff, 
however,  we  had  seen  a  few  miles  back.  The  exposed  surface  looked 
like  red  Aberdeen  granite,  finely  grained  and  pure. 

A  few  miles  beyond  Ai  Tang  is  Huang  Eu,  a  famous  though  small 
cjal-mine.  It  is  in  the  old  Chinese  territory,  and  has  been  worked  a 
long  time.  The  seam  is  only,  at  the  best,  2  feet  thick ;  but  it  runs 
horizontally  into  the  hill  some  little  distance  above  the  base,  and  is 
tunnelled  for  over  half  a  mile.  This  coal  is  expensive,  and  is  noted  as 
the  best  for  blacksmiths'  use  in  the  province.  The  bed  has  not  been 
-disturbed  by  volcanic  action,  and  is  easily  drained.  From  here  on  to 
Mukden  the  country  abounds  in  coal  and  splendid  iron  and  limestone. 
The  best  coal  can  rarely  be  obtained,  because  of  the  water  and  the 
absence  of  pumping-maohinery.  Iron  is  now  but  little  smelted ;  but, 
with  European  enterprise  and  its  waterways,  which  can  be  made  navi- 
gable, this  will  become  the  "  Black  country  of  Manchuria,"  and  No 
Man's  Land  an  "  Eldorado."  * 


THE  CAMBRIDGE  ANTHROPOLOGICAL  EXPEDITION  TO 
TORRES  STRAITS  AND  SARAWAK. 

Is  1888,  Dr.  A.  C.  Haddon,  f.r.s.,  went  to  Torres  Straits  solely  with  the 
intention  of  studying  the  coral  reefs  and  marine  zoology  of  that  district. 
When  engaged  in  his  zoological  studies,  Dr.  Haddon's  interest  was 
attracted  towards  the  natives,  and  he  devoted  his  spare  time  to  recording 
all  he  could  learn  about  their  past  manners  and  customs,  in  addition  to 
what  he  observed  of  their  present  mode  of  life.  He  was  led  to  devote 
a  good  deal  of  time  to  the  subject,  as  he  found  that  none  of  the  white 
residents  in  Torres  Straits  knew  much  about  the  natives,  or  oared  about 
them  personally,  and  as  the  natives  were  in  some  cases  rapidly  either 
dying  out  or  becoming  modified  by  contact  with  alien  races.  Some  of 
the  results  of  these  investigations  were  published  in  the  Journal  of  the 
Anthropological  Institute,  xix.  (1890)  p.  297;  Folk-lore,  i.  (1890)  pp. 
47,  172;  Internationales  Archie  fur  Ethnographie,  iv.  (1891)  p.  177;  vi. 
(1893)  p.  131  ;  Proceedings  Royal  Irish  Academy,  (2)  ii.  (1893)  p.  463,  iv. 
(1897)  p.  119  ;  Cunningham  Memoir,  x. ;  Royal  Irish  Academy,  1894.  All 
of  the  zoological  results  have  not  yet  been  published,  and  the  geogra- 
phical and  geological  observations  were  published  in  a  joint  paper,  *  On 
the  Geology  of  Torres  Straits,'  by  Frofessors  A.  C.  Haddon,  W.  J.  Sollas, 


*  South-east  of  Mukden  the  natives  have  splendidly  made  turbine  water-wheels ; 
hut  they  use  tiie  power,  not  for  crushing  quartz,  hnt  for  grinding  the  bark  of  the  elm 
tree  into  powder  for  incense. — B.  T.  T. 
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and  G.  A.  J.  Cole,  in  the  Transactions  of  the  Royal  Irish  Academy,  xxx. 
<  1894)  p.  419. 

The  region  in  question  is  one  of  some  interest,  as  it  lies  at  the  end 
of  what  Suess  has  termed  the  Australian  Cordillera,  with  its  attendant 
great  barrier  reef.  This  ancient  continental  range  has  been  weathered 
down  in  the  north  to  simple  hills,  whioh  emerge  as  scattered  islands 
across  the  narrowest  portion  of  Torres  Straits,  and  perhaps  finds  its 
northernmost  extension  in  the  isolated  hill  of  Mabudauan,  near  the 
ooast  of  New  Guinea.  The  latter  hill  was  probably  at  one  time  an 
island,  which  has  been  engulfed  by  the  encroaching  delta  of  the  Fly 
river,  and  thus  has  become  annexed  to  New  Guinea. 

There  is  a  triple  division  of  islands  in  the  archipelago  of  Torres 
Straits;  the  lines  of  longitude  132°  48'  E.  and  143°  29'  E.  conveniently 
demarcate  these  subdivisions.  The  central  zone  is  composed  solely  of 
low  coral  islets ;  in  addition  to  such  islets  in  the  western  zone,  there  are 
numerous  islands  of  varied  size,  composed  of  old  igneous  rocks.  To 
these  islands  reference  has  been  made ;  while  it  is  only  in  the  eastern 
zone  that  volcanic  islands,  such  as  Erub  and  Mer,  and  the  islands  adjacent 
to  them,  are  to  be  found.  Great  stretches  as  well  as  isolated  patohes  of 
coral  reef  are  also  plentifully  distributed  from  the  western  entrance  of 
the  straits  to  the  oceanic  edge  of  the  great  barrier  reef. 

The  Murray  islands,  Uga  and  Erub,  by  the  recent  nature  of  their 
volcanic  rocks,  all  of  a  basic  type,  belong  to  a  line  of  later  movements 
than  those  implicated  in  the  Australian  Cordillera,  and  may  be  regarded 
as  pertaining  to  that  great  system  of  still  progressing  folds  which  are 
included  in  the  Pacific  '•  zone  of  fire."  It  does  not  appear  to  be  possible 
to  fix  the  date  of  this  volcanic  outburst.  All  that  we  can  say  is,  that 
there  are  no  traditions  respecting  it,  and  a  good  deal  of  subsequent 
weathering  has  taken  place.  It  is  manifestly  erroneous,  as  is  some- 
times done,  to  mark  these  on  maps  as  recent  volcanoes,  as  this  implies 
that  they  have  been  active  within  the  human  period,  and  of  this  we 
have  no  proof. 

In  some  maps  the  Torres  Straits  are  marked  as  a  region  of  elevation ; 
but,  as  has  been  pointed  out  in  the  paper  on  the  geology  of  Torres 
Straits,  no  recent  movement  of  elevation  has  taken  place.  Dr.  Haddon's 
recent  visit  corroborates  this  general  statement :  there  may  have  been 
recent  slight  oscillations  of  level,  but  no  pronounced  upheaval  has 
occurred.  Subsidence  is  more  difficult  to  prove,  but  there  is  no  evidence 
in  favour  of  this  alternative.  Tennison- Woods  has  several  times  stated 
that  the  North  Queensland  axis  is  a  stationary  area. 

The  Syndics  of  the  Pitt  Press  at  Cambridge  having  agreed  to  publish 
a  monograph  on  the  Torres  Straits  islanders,  Dr.  Haddon  determined  to 
return  to  that  locality  in  order  to  supplement  and  verify  his  earlier  ethno- 
logical observations,  and  to  do  this  more  completely,  he  took  out  with 
him  half  a  dozen  colleagues.     The  work  of  the  second  expedition  was 
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apportioned  as  follows:  Dr.  Haddon  was  responsible  for  the  physical 
measurements  and  observations;  he  also  recorded  the  manners  and 
customs,  legends,  and  other  ethnographical  data,  as  well  as  continuing 
his  previous  studies  on  the  decorative  art  of  British  New  Guinea ;  Dr. 
W.  H.  B.  Eivers  organized  the  researches  on  experimental  psychology, 
he  himself  taking  all  the  observations  on  vision ;  Dr.  C.  S.  Myers  ex- 
perimented on  smell,  hearing,  and  reaction  time ;  Dr.  W.  MoDougall, 
in  addition  to  other  studies,  made  observations  in  tactile  sensibility; 
Dr.  Rivers  carefully  collected  numerous  sociological  statistics,  and  Dr. 
Myers  also  interested  himself  in  certain  customs ;  Mr.  S.  H.  Bay  devoted 
himself  to  linguistics;  and  Dr.  C.  G.  Seligmann  chiefly  studied  local 
pathology,  native  medicine,  and  collected  some  of  the  animals  and  plants 
that  are  utilized  by  the  natives. 

The  expedition  left  London  on  March  10,  1898,  and  arrived  at 
Thursday  island  on  April  22.  On  April  30  a  start  was  made  for  the 
Murray  islands,  which  were  reached  on  May  6,  after  an  unduly  pro- 
longed and  uncomfortable  passage. 

This  group  was  selected  for  detailed  study  on  account  of  the  difficulty 
of  getting  there.  It  lies  out  of  the  track  of  what  little  commerce  there 
is ;  neither  is  it  frequented  by  pearl-sellers  or  beche-de-mer  fishermen, 
consequently  the  natives  have  not  mixed  so  much  with  Europeans  and 
ether  alien  races  as  has  been  the  case  with  Erub  (Darnley  island)  and 
the  western  group  of  islands.  On  the  other  hand,  the  islands  have  been 
subject  for  a  quarter  of  a  century  to  more  or  less  missionary  influence 
and  teaching,  with  the  result  that  most  of  the  natives  are  professed 
Christians,  and  for  nearly  ten  years  English  has  been  taught  to  the 
children.  The  foreign  cult  and  civilization  have  undoubtedly  had 
some  effect,  but  experience  proved  that  they  were  not  detrimental  for 
many  of  the  purposes  of  the  expedition.  Perhaps  on  the  whole  it  would 
not  be  easy  to  find  a  more  favourable  spot  for  the  study  of  a  simple  and 
primitive  people. 

The  various  investigations  were  soon  commenced,  and  all  the  party 
had  made  a  good  start  when,  through  the  kindness  of  the  Rev.  James 
Chalmers,  of  the  London  Missionary  Society,  an  opportunity  presented 
itself  for  a  visit  to  the  mainland  of  New  Guinea.  For  several  reasons 
it  was  important  that  certain  observations  should  be  made  on  natives 
of  the  south-eastern  peninsula  of  Ntw  Guinea,  as  well  as  on  some  of 
those  inhabiting  the  eBtuary  of  the  Fly  river,  for  the  sake  of  comparison 
with  the  islanders.  Dr.  Haddon  therefore  took  Messrs.  Bay  and  Wilkin 
and  Dr.  Seligmann,  and  this  party  first  proceeded  to  Delena,  on  Hall 
sound,  on  their  way  to  Port  Moresby,  which  was  reached  on  May  31. 
During  the  absence  of  Sir  William  Macgregor,  Mr.  A.  Musgrove,  the 
resident  magistrate,  did  all  he  could  to  forward  the  objects  of  the  expe- 
dition, and  he  placed  at  Dr.  Haddon's  disposal  for  a  fortnight  the 
Government  fore-and-aft  ketch,  the  Peuleule.     A  fresh  start  was  made 
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early  on  June  2,  and  the  marine  village  of  Kaile,  or  Gaile,  was  reached 
that  evening.  It  appears  that  the  real  name  of  this  village  is  Seriseri. 
Kapakapa,  or  Siru  wai,  as  it  should  be  called,  was  visited  on  the  following 
day,  and  Dr.  Haddon  and  Mr.  Bay  paid  a  visit  to  the  Rev.  W.  G.  Lawes, 
who  has  established  a  flourishing  school  for  native  teachers  at  Vat<>- 
rata  (Vatororuat*),  a  healthy  and  beautiful  spot  about  If  mil©  from 
the  sea. 

On  the  following  day  Bulaa,  commonly  called  Hula,  was  reached,  and 
a  stay  was  here  made  of  twelve  days.  The  natives  were  studied,  and 
visits  paid  to  the  neighbouring  villages  of  Babaka,  Eamali,  and  Kalo, 
and  to  Eeapara  (usually  known  as  Eerepunu)  on  the  opposite  side  of 
Hood  bay.  On  the  return  journey  to  Port  Moresby,  another  visit  was 
paid  to  Mr.  Lawes  and  one  to  Mr.  English,  the  Government  agent  of  the 
Rigo  district. 

A  stay  was  made  at  Port  Moresby  from  Jnne  17  to  July  6.  A  short 
trip  about  25  miles  inland  was  made  with  Mr.  Ballantyne,  the  Govern- 
ment treasurer  and  harbour-master,  to  visit  the  Taburi  tribe ;  Mount 
Warirata  was  crossed  at  a  height  of  2615  feet.  A  number  of  natives 
from  the  mountains  of  the  interior  accompanied  the  party  back  to  Port 
Moresby,  and  these  were  utilized  for  anthropometric  purposes.  On 
June  25  Dr.  Seligmann  went  to  visit  Mr.  English  at  Rigo,  and  he  did 
not  rejoin  the  rest  of  the  expedition  till  September  14.  He  made  one  or 
two  short  trips  into  the  interior  in  the  Rigo  and  Mekeo  districts,  on 
which  occasions  some  anthropometric  and  ethnographical  observations 
were  taken. 

On  July  7  Dr.  Haddon  and  Messrs.  Ray  and  Wilkin  visited  the 
Sacred  Heart  Mission  at  Yule  island  (Rabao).  A  flying  visit  was  paid  to 
Veifaa,  a  populous  village  about  18  miles  inland,  and  situated  near  the 
Angabonga  (St.  Joseph  river),  the  villages  of  Pinupaka,  Mou,  Babiko, 
Inawa,  and  Inawi  were  visited  en  route. 

The  Murray  islands  were  reached  on  July  20.  During  the  time  Dr. 
Haddon  and  his  party  had  been  away,  the  psychologists  had  worked 
well,  and  had  obtained  a  number  of  valuable  and  interesting  results. 
The  work  of  the  expedition  was  continued  in  Mer,  the  largest  of  the 
three  Murray  islands,  and  the  only  one  that  is  now  permanently 
inhabited.  Drs.  Myers  and  MacDougall  left  on  August  24,  on  their 
wa}T  to  Borneo,  and  the  rest  left  on  September  8  to  visit  Kiwai  island, 
at  the  m©uth  of  the  Fly  river.  A  short  stay  was  made  at  Saguane, 
where  the  party  was  hospitably  entertained  by  the  Rev.  James 
Chalmers ;  a  short  visit  was  also  paid  to  lata,  the  chief  village  of 
Kiwai  island. 

The  expedition  arrived  at  Mabuiag,  a  populous  and  thriving  island 
which  lies  about  halfway  between  Cape  York  and  New  Guinea.  Here 
a  stay  of  five  weeks  was  made,  and  a  considerable  amount  of  work  was 
accomplished.     After  visiting  several  of  the  other  islands,  Drs.  Haddon 
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and  S*lign.ariz.  and  Mr.  Ray  left  Tom*  Struts  on  November  IS,  Dr. 
Hirers  and  Mr.  Wilkin  having  left  a  abort  tiiae  previously. 

I  Jr.  Haddon'fc  party  arrived  at  Kvching.  it  Sarawak,  on  Deeenhtr  12, 
and  here  tber  had  to  remain  till  Januarv  o ;  but  the  tine  was  not 
wasted,  as  Dr.  liaddon  photographed  a  large  number  of  Dsjak  fabrics 
and  studied  the  decorative  art  of  the  native*  of  Sarawak  in  the  exeeDcat 
museum  in  Kuching;  Mr.  JSay  also  studied  Malay. 

Owing  to  the  prevalence  of  the  north-east  monsoon,  it  was  impossible 
to  cross  the  baratn  bar,  and  so  the  party  had  t*  proceed  to  limbang, 
where  a  short  stay  was  made,  which  included  a  visit  to  Brunei.  The 
party  were  the  guests  of  the  hospitable  Hon.  O.  F.  Bicketts,  the  Besident 
of  the  Limbang  district.  The  only  practicable  way  to  arrive  at  their 
destination  was  to  proceed  up  the  Limbang  and  its  affluent  the  Madalam, 
snd  up  the  Trikan ;  then  the  foot  of  a  spur  of  Mount  Mulu,  or  Main, 
was  crossed,  and  the  Baram  river  was  reached  rid  the  Mai  man  and 
Tutau.  Altogether  the  journey  from  Limbaug  to  Marudi,  or  Clandetown, 
took  eleven  days. 

The  expedition  was  most  hospitably  entertained  by  Mr.  Charles 
Hose,  the  Resident  of  the  Baram  district.  Mr.  Hose  has  explored  the 
whole  of  his  large  district,  which  comprises  some  8000  square  miles  of 
territory.  The  map  which  was  published  in  the  Society's  Journal  in 
March,  1X9.'J,  will  shortly  be  replaced  by  one  of  much  greater  detail 
and  increased  accuracy.  Mr.  Hose  is  well  known  as  an  enthusiastic 
naturalist,  who  has  not  only  made  great  collections,  but  who  has  studied 
the  habiU  of  animal 8  and  has  all  the  materials  for  a  monograph  of  the 
land-vcrtebratcs  of  Sarawak  ;  it  is  not,  however,  so  well  known  that  this 
indefatigable  enthusiast  has  a  very  intimate  knowledge  of  the  natives 
of  Borneo,  more?  particularly,  of  course,  of  his  own  district,  and  that  he 
has  recorded  his  observations  in  voluminous  manuscripts;  further,  he 
lias  presented  to  the  University  of  Cambridge  a  collection  of  ethno- 
gruphic  specimens  from  his  district,  the  like  of  which  is  not  to  be  found 
in  any  musoum  in  Kurope.  Mr.  Hose  sent  a  pressing  invitation  to  Dr. 
Haddoii,  before  he  started  on  his  expedition,  to  visit  him,  with  promises 
of  hoi  ping  on  the  objects  of  the  expedition.  All  that  was  possible  in 
tho  time  available  was  done  by  Mr.  Hose;  and  the  members  of  the  ex- 
pedition who  experienced  his  generosity  feel  they  can  scarcely  adequately 
impress  their  gratitude  to  him.  Mr.  Hose  organized  two  up-river  trips — 
one  up  tho  Tinjar  and  its  tributaries,  tho  Lobong  and  Dapoi,  included 
an  ascent  of  Mount  Dulit ;  the  second  trip  had  for  its  main  object  a  visit 
to  Tama  liulan,  the  great  Kenyan  renghulu  who  resides  on  the  Pata 
river.  Tho  work  of  tho  expedition  was  brought  to  a  close  by  the  end 
of  April. 
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FROM   NJEMPS  TO  MARICH,  SAVE,  AND  MUMIA'S  (BRITISH 

EAST  AFRICA).* 

By  Major  H.  H.  AUSTIN,  R.E. 

As  Colonel  Maodonald  has  already  mentioned,  the  expedition  under  his 
command  was  concentrated  at  Ngare  Nyuki  in  September,  1897,  and 
on  the  21st  of  that  month  I  started  with  the  intention  of  proceeding  to 
Lake  Rudolf.  Owing  to  the  desertion  and  mutiny  of  our  Sudanese 
escort,  however,  this  destination  had  to  be  temporarily  abandoned,  and 
orders  reached  me  subsequently  to  form  a  food  depot  in  Karamojo  or 
Save  instead.  In  five  marches  the  column  reached  Little  Njemps, 
situated  to  the  south  of  Lake  Baringo,  on  the  river  Nyuki — a  spot 
familiar  to  me,  Captain  Pringle  and  I  having  visited  that  place  formerly 
in  1892.  The  country  traversed  between  Ngare  Nyuki  and  this  place 
was  hilly  and  difficult  for  pack-animals,  as  in  places  a  series  of  regular 
rooky  escarpments  had  to  be  negotiated.  Njemps,  formerly  a  centre  for 
Swahili  caravans  proceeding  to  Kavirondo  and  the  great  lake,  has  now 
sunk  into  comparative  oblivion.  Food  is  exceedingly  scarce,  and  chiefly 
brought  by  the  natives  from  Kamaaia.  In  one  short  march  of  4£  miles 
we  reached  Great  Njemps,  a  large  village  surrounded  by  a  thick  bom  a, 
or  fence.  This  place  is  one  of  the  largest  villages  we  saw  during  our 
wanderings,  as  it  is  nearly  a  mile  in  circumference.  The  natives  are 
exceedingly  friendly,  and  in  appearance  not  unlike  the  Masai,  though 
they  do  not  possess  the  same  warlike  instincts.  The  large  river  Tigrish 
flows  in  a  north-easterly  direction  close  to  Njemps,  and  enters  the 
southern  end  of  Lake  Baringo.  The  column  now  struck  north  along 
the  western  shores  of  that  beautiful  sheet  of  water,  in  the  centre  of 
which  are  five  picturesque  islands  densely  wooded  and  very  rocky. 
The  natives  on  the  lake  {assess  small  dug-out  canoes,  which  they  use 
extensively  in  their  fishing  operations.  Leaving  the  lake,  we  continued 
still  generally  in  a  northerly  direction  through  an  uninhabited  region 
covered  with  mimosa  and  other  thorns,  until  we  descended  a  deep 
depression  and  reached  the  outlying  spurs  of  the  Kamasia  range  of 
mountains.  For  the  next  five  or  six  days  we  marched  amongst  these 
hills,  following  a  small  rocky  stream  known  as  the  Karuan  to  its 
source,  and  here  travelling  was  painfully  slow,  as  the  banks  are  densely 
wooded  with  thorns,  and  we  were  compelled  to  trudge  along  the  bed 
of  the  river.  At  the  source  we  crossed  a  low  range  of  hills,  from  the 
pass  of  which  we  got  a  glorious  view  of  the  Suk  plains,  stretching  away 
before  us  to  the  north  and  north-west,  everywhere  covered  with  a  thick 
growth  of  mimosa  and  other  trees.  We  took  now  a  more  westerly 
course  towards  the  foot  of  the  Elgeyo  range,  in  order  to  reach  the  Suk 
settlement  of  Kivas. 

*  S«*t»  map,  p.  240,  vol.  xiv. 
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The  river  Kerio  was  crossed  on  October  10,  and  proved  fortunately 
to  be  fordable,  as  I  had  feared  it  might  be  necessary  to  bridge  it — an 
operation  which  Captain  Pringle  and  I  had  to  undertake  in  1892,  when 
we  crossed  it  between  Elgeyo  and  Kamasia  far  higher  up,  and  there 
it  was  necessary  to  construct  a  100-foot  bridge  to  enable  the  caravan  to 
cross.  Our  next  march  brought  us  to  the  first  Snk  settlement  of  Kivas, 
on  the  slopes  of  Elgeyo.  Chemtulell  and  Weiwei,  two  other  settlements, 
were  passed  on  the  following  days,  and  Marich  reached  on  October  14. 
Although  these  Suk  had  only  once  previously  been  visited  by  Europeans, 
viz.  by  Count  Teleki  and  Lieut,  von  Hohnel,  the  natives  at  first  were 
extremely  suspicious  of  the  advent  of  the  white  men,  and  discussed 
fighting  us.  However,  better  counsels  prevailed,  and  they  decided  to 
make  friends  with  us  instead,  and  I  was  able  to  form  a  poet  at  Marich, 
and  leave  a  garrison  there  for  a  short  time.  The  natives  build  their 
small  hamlets  high  up  on  the  hillsides,  where  they  are  secure  from  attack, 
whilst  small  plots  of  ground  at  the  base  of  the  hills  are  cultivated  with 
mtama  and  Indian  corn.  These  plots  of  ground  are  skillfully  irrigated 
from  the  numerous  small  streams  which  course  down  the  hillsides. 
The  Suk  are  divided  into  two  classes — the  agricultural,  who  occupy  the 
heights  already  referred  to,  possess  only  comparatively  few  flocks,  and 
till  the  soil  in  consequence;  and  the  pastoral,  who  live  in  the  neigh- 
bourhood of  the  hills  to  the  east  bordering  the  valley  of  the  Eerio. 
The  latter  are  reputed  to  be  very  warlike,  and  possess,  like  the  Turkana, 
numerous  herds  of  cattle  and  flocks  of  goats  and  sheep ;  but  we  had 
no  dealings  with  them,  as  they  were  out  of  our  line  of  march. 

From  Marich,  which  is  only  some  3150  feet  above  sea-level,  we 
followed  a  route  hitherto  untraversed  by  Europeans,  in  order  to  reach 
Save,  on  the  northern  slopes  of  Mount  Elgon.  We  had  found  the  road 
to  Marich  difficult  for  pack-animals,  but  it  was  incomparable  to  the 
difficulties  ahead  of  us.  We  struck  west  now  through  a  gap  in  the 
hills  along  the  valley  of  the  Muroni  river.  Our  progress  was  exceed- 
ingly tedious,  and  after  three  long  hard  days  we  had  only  succeeded  in 
covering  a  distance  of  10  miles.  The  banks  of  the  river  were  broken 
at  intervals  by  steep  rocky  ravines,  over  which  it  was  well-nigh  im- 
possible to  take  loaded  animals.  These  had  in  consequence  to  be  all 
unloaded,  and  their  loads  carried  by  porters  sent  back  for  this  purpose. 
In  addition,  so  dense  was  the  vegetation  of  euphorbia  and  undergrowth 
that  an  immense  amount  of  cutting  bad  to  be  undertaken  by  those  on 
advanced  guard,  to  enable  the  animals  and  porters  in  rear  to  follow. 
As  may  be  imagined,  progress  was  most  wearisome  and  slow,  and  yet, 
in  spite  of  these  trials,  one  could  not  but  admire  the  beautiful  scenery 
of  this  valley.  Shut  in  everywhere  by  lofty  peaks  and  ridges,  the  wild 
grandeur  of  this  unknown  valley  would  be  difficult  to  surpass  in  any 
part  of  the  world.  Here  and  there  small  hamlets  could  be  teen  dotted 
high  up   on  the  hillsides  on  almost  seemingly  inaccessible  peak*,  the 
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inhabitant*  of  which  would  visit  our  camp  more  from  curiosity  than  for 
purposes  of  trade,  as  they  had  little  more  than  a  few  pumpkins  to 
hawk  round  the  different  tents.  One  eventful  day  we  spent  on  a  narrow 
mountain  track,  some  150  feet  above  the  level  of  the  rushing  torrent 
below,  the  descent  to  which  was  almost  sheer.  Whilst  jammed  up 
along  this  track,  owing  to  an  obstruction  on  ahead,  onr  ungainly  camels 
became  somewhat  restive,  and  four  of  them,  losing  their  foothold,  rolled 
down  with  fearful  momentum  into  the  abyss  below.  Three  of  them 
fortunately  landed  into  a  deep  pool,  and  were  bo  little  disconcerted  by 
their  terrible  descent,  that  they  calmly  picked  themselves  up  and  pro- 
ceeded to  graze  on  the  grass  growing  on  the  bank,  in  the  moat  uncon- 
cerned manner.  The  fourth  chose  his  spot  with  less  discretion,  and 
broke  his  neck  in  consequence,  much  to  our  grief,  but  to  the  delight  of 
the  Swahilis,  to  whom  its  flesh  subsequently  afforded  an  excellent  meal. 

On  October  21  we  made  our  last  camp  on  the  Muroni,  which,  flow- 
ing thence  in  a  southerly  direction,  undoubtedly  rises  in  Mount  Chib- 
charagnani.  For  the  nest  few  days  we  still  continued  amongst  the 
hills,  until  on  the  24th  we  reached  a  deep  rift,  through  which  we  saw 
extending  away  to  the  north  a  seemingly  boundless  plain,  with  a 
striking  mountain  in  the  foreground,  the  summit  of  which  ended  in 
magnificent  rocky  crags  and  bluffs.  We  had  now  reached  the  border 
of  the  great  Karamojo  plain,  and  the  hill  before  us  was  Mount  Debasien. 
We  were  clear  of  the  hills  once  more,  and  the  following  day  struck  for 
the  first  time  the  river  Turkwell,  of  which  we  were  later  to  see  so  much 
during  our  journey  to  and  from  Lake  Rudolf.  Progress  once  more 
became  easy  and  pleasant,  as  we  traversed  the  grassy  plain  at  the  foot 
of  the  northern  slopes  of  Mount  Elgon. 

Several  fine  streams  were  crossed  during  the  next  few  days,  until  at 
length  on  October  30  we  camped  at  the  foot  of  the  mountain,  prior  to 
our  making  the  ascent  to  the  fertile  and  thickly  populated  district  of 
Save,  situated  on  a  plateau,  some  2200  feet  above  the  level  of  our  camp. 
Our  food  was  now  exhausted,  and  the  men  had  for  some  days  past  been 
kept  on  half-rations,  owing  to  the  delays  and  difficulties  of  the  route 
through  the  bills.  The  following  day,  establishing  a  permanent  post  at 
the  foot  of  the  hill,  in  which  a  small  garrison  was  left  to  look  after  the 
large  quantity  of  stores  and  all  our  baggage  animals,  the  ascent  of  the 
mountain  was  made.  It  proved  to  be  a  most  exhausting  climb,  and  as 
the  men  were  worn  out  it  was  past  4  p.m.  before  the  cultivated  district 
was  reached  and  a  camp  site  selected.  We  were  now  at  an  altitude  of 
over  C000  feet,  in  a  most  delightful  climate  and  midst  charming  sur- 
roundings. The  scenery  everywhere  was  beautiful  and  grand,  the 
country  being  well  watered  and  cultivated,  and  the  natives  extremely 
friendly.  The  view  from  our  lofty  position  away  over  the  huge  Kara- 
mojo plains  was  superb.  To  the  north-west  lay  the  marshy  extent  of 
country  known  as  Kimama,  whose  main  feature  is  the  chain  of  small 
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lakes  of  which  Mr.  Jackson,  who  first  discovered  them,  named  the 
largest  Lake  Salisbury.  These  take  the  drainage  of  all  the  streams  on 
the  north-west  of  Mount  Elgon,  are  connected  with  Lake  Choga,  recently 
explored  by  the  late  Captain  Eirkpatrick,  and  so  find  their  way  into  the 
Nile.  Looking  north,  Mount  Debasien  stood  out  in  solitary  grandeur 
with  its  rugged  crags  and  precipices,  whilst  away  in  the  dim  distance 
other  mountain  ranges  were  also  visible  to  the  north,  whilst  to  the  east 
a  high  range  marked  the  continuation  of  the  great  Elgeyo  escarpment. 
As  Save  could  not  supply  sufficient  food  for  our  requirements,  a  fresh 
market  was  opened  out  some  12  miles  distant,  at  Mbai,  and  this  formed 
our  main  food-supply  depot  for  over  a  year. 

About  the  middle  of  November  the  late  Lieut.  Maodonald  also 
reached  Save  with  a  large  column,  having  followed  precisely  the  route 
of  my  column  from  Ngare  Nyuki.  He  had  intercepted  a  day  or  two 
before  a  letter  sent  by  Colonel  Maodonald,  describing  the  fight  at 
Lubwa'8  hill  on  October  19  against  the  Sudanese  mutineers,  and  order* 
ing  me  to  bring  down  reinforcements  to  Usoga  to  assist  in  the  opera- 
tions against  them.  On  November  16  and  19  two  columns  started  for 
Lubwa's  by  a  route  to  the  east  of  Mount  Elgon  to  Ketosh,  and  thence  to 
Mumia's,  where  we  were  once  more  on  the  Uganda  road.  From  Mount 
Elgon  we  had  a  foodless  tract  of  country  to  traverse  for  ten  days  before 
reaching  the  fertile  Ketosh  country. 


DR.   PASSARGE'S  JOURNEYS  IN  SOUTH  AFRICA* 

In  May,  1806,  Dr.  S.  Passarge  was  engaged  by  the  British  West  Charterland 
CompaDy  to  investigate  the  geology  and  mineralogy  of  the  company's  concession 
in  Ngamiland,  in  conjunction  with  the  expedition  which  had  set  out  earlier  in  the 
year  under  Colonel  Lugard.  The  Kalahari  had  already  been  crossed  from  Palapye 
by  the  bulk  of  the  expedition  when  Dr.  Passarge  reached  that  place,  but  the 
passage  was  made  in  company  with  an  auxiliary  expedition  under  Mr.  Beddoe. 
The  time  of  year — the  close  of  the  dry  season — was  most  unpropitioua,  and  the  fact 
that,  on  account  of  the  rinderpest,  only  donkeys  and  mules  could  be  used  increased 
the  difficulties.  Throughout  the  250  miles  between  Palapye  and  the  Botletli 
water  is  only  to  be  obtained  at  isolated  pans,  the  geological  formation  of  which 
is  of  great  interest.  They  occur  where  the  country  rock  rises  above  the  desert 
sands,  and  is  hollowed  out  into  cauldron-shaped  depressions  resembling  craters. 
This  rock  is  not  usually  limestone,  as  is  the  general  impression,  but  more  often 
sandstone,  with  perhaps  a  surface  stratum  of  limestone.  The  longest  interval 
without  water  was,  at  the  time  of  the  journey,  ">4  miles;  but,  as  certain  of  the 
wells  have  since  dried  up,  the  distances  are  now  much  greater.  During  the  passage 
Dr.  Passarge  was  unfortunately  attacked  by  inflammation  of  the  lungs,  so  that 
scientific  observation  was  out  of  the  question.  He  makes,  however,  some  interest- 
ing remarks  on  the  relation  which  exists  between  the  geology  and  the  vegetation 
in  the  Kalahari.  A  comparison  of  different  districts  enables  the  eye  to  distinguish 
the  various  types  of  bush,  uniform  as  this  at  first  appears,  and  from  its  character 

*  Abstract  of  paper  read  at  the  Berlin  Geographical  Society,  April  8,  1899. 
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to  diagnose  the  nature,  colour,  approximate  depth,  proportion  of  earthy  or  vegeta- 
ble matter  of  the  soil;  whilst  a  right  underst auding  of  the  one  science  ia  impossible 
without  a  knowledge  of  the  other. 

The  salt  pan  of  Ncbokutsa,  the  first  reached  after  the  passage  of  the  Kalahari, 
ia  one  of  the  system  in  which  the  Botletli  loses  itself,  and  of  which  the  great 
Hakarikari  is  the  largest.  These  pans  are  roundish  or  oval  basins,  varying  from 
a  mile  or  two  to  many  miles  in  diameter,  sunk  to  a  depth  of  30  to  45  feet  in  the 


sandstone.  Their  edges  are  well  marked  and  often  steep.  The  more  central  ones 
are  often  filled  with  water,  or  at  least  with  reeds,  while  those  at  the  outside  of  the 
system  are  dry ;  and  only  at  the  height  of  the  flood  in  the  Botletli  (about  August) 
are  all  the  pans  filled.  Usually  the  floor  is  dry,  and,  the  surface  layer  being  loosened 
by  the  crystallization  of  the  salt,  the  soil  gives  way  at  every  step.  On  arrival  at 
the  swamps  of  the  Botletli,  the  scenery  changes  entirely.  Instead  of  the  bare  and 
yellow  bush-steppe,  the  eye  rests  on  green  beds  of  reeds  traversed  by  old  river- 
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channels,  whilst  permanent  settlements  are  for  the  first  time  met  with.  The 
original  inhabitants  of  the  "Litaka,"  or  reeds,  were  a  tribe  of  bushmen  named 
Mateti  or  Matletle,  who,  in  contrast  to  their  kindred  of  the  waterless  steppe,  dwell 
in  the  trackless  swamps  of  the  river.  A  similar  division  between  swamp  and 
steppe  bushmen  is  met  with  on  the  Ngami  and  Taukhe. 

The  journey  along  the  Botletli  is  by  far  the  most  agreeable  part  of  a  journey  in 
Ngami  la  ad.  The  river-bed  is  150  to  200  yards  wide,  but  the  stream  itself  only 
30  to  50.  The  banks  are  25  to  30  feet  high,  and  form  steep  white  walls  of  sand 
compacted  with  lime,  contrasting  finely  with  the  deep  green  woods  and  lighter 
masses  of  reed.  Bird-life  is  abundant  on  the  water,  and  animal-life  was,  till 
recently,  plentiful  on  the  banks,  but  the  antelope  spscies  have  been  decimated  by 
the  rinderpest.  Beyond  the  junction  of  the  Tamalakane,*  which  is  derived  from 
the  swamps  of  the  Okavango,  there  is  no  longer  a  continuous  stream,  bnt  only  a 
succession  of  pools.  Here  permanent  settlements  are  again  met  with,  for  the 
abandoned  river-bed  supplies  the  only  ground  suitable  for  agriculture.  The  popula- 
tion consists  in  part  of  Makoba,  in  part  of  bushmen  who  have  become  stationary. 
As  to  Lake  Ngami  itself,  the  water  has  entirely  disappeared,  and  its  place  is  taken 
by  a  brown  expanse  of  reeds,  between  the  roots  of  which  the  traveller  sinks  into 
the  soft  treacherous  soil.  Water  can  only  be  obtained  from  wells,  as  a  rule  about 
20  feet  deep,  and  the  water  is  often  brackish.  Dr.  Passarge,  while  attributing 
some  influence  to  the  progressive  secular  desiccation  to  which  this  part  of  Africa  is 
subject,  considers  that  the  cau9e  of  the  sudden  drying-up  of  the  lake  was  the 
blocking  of  the  channel  of  the  Taukhe  by  the  thousands  of  reed  rafts  on  which 
the  tributary  Makoba  brought  their  yearly  tribute  of  corn  to  the  chief  town  of  the 
Batauana.  Even  were  the  channel  to  be  again  opened,  the  drying  process  has  gone 
bo  far  that  the  Taukhe  could  hardly  suffice  to  again  fill  the  lake,  whose  shores  are 
now  abandoned  by  its  inhabitants. 

On  arrival  at  the  Kwebe  hills,  which  had  been  chosen  as  the  headquarters  of 
the  expedition,  Dr.  Passarge  found  Colonel  Lugard  with  the  main  body  already 
installed.  The  range  is  formed  of  several  chains,  consisting  of  quartz-porphyry. 
It  was  the  first  position  occupied  by  the  Bamangwato  on  their  invasion  of  the 
country  early  in  the  century,  and  was  formerly  well  supplied  with  springs,  bat  now 
only  a  few  water-holes  remain.  It  rises  like  an  island  from  the  sand  waste  of  the 
Kalahari,  and  its  slopes  are  clothed  with  thick  wood,  resembling  in  many  ways 
that  on  the  river-banks.  The  baobab  grows  in  exceptional  numbers,  the  whole 
hillsides  being  covered  with  them,  with  very  small  intervals.  From  the  Kwebe 
hills  Dr.  Passarge  made  geological  excursions  in  all  directions,  many  of  them  for 
the  purpose  of  detailed  geographical  and  geological  surveys.  The  most  interesting 
was  that  which  led  north  from  Ghanse  to  Andara  on  the  Okavango.  The  first 
permanent  water  in  this  direction  is  at  Gram,  about  130  miles  from  Ghan?e,  and  it 
had  been  impossible  for  several  years  to  reach  this  point  on  account  of  want  of 
rain;  its  position  als)  was  imperfectly  known,  though  there  existed  an  old  road, 
much  over-grown,  which  had  been  originally  made  by  a  Boer  named  van  Zeyl,  and 
subsequently  utilized  by  the  trek  Boers. 

The  first  stage  was  at  a  dry  river-bed — the  "  groot  Laagte " — which  forms  in 
its  lower  course  the  Bell  valley  of  Baines  and  Chapman.    It  must  once  have  carried 


*  Dr.  Passarge  says  that  this  is  not  really  the  name  of  the  river,  but  of  the  district, 
all  the  native  nomenclature  being  based  on  a  subdivision  of  the  country  into  such 
districts.  The  separate  settlements  are  known  after  the  chiefs,  and  are  therefore 
subject  to  change,  whereas  the  district  names  are  as  a  rulo  invariable,  remaining 
constant  even  in  the  case  of  a  change  in  the  {Hflmlajjrm 
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a  body  of  water  comparable  to  that  of  tbe  Okavango  of  the  present  day.  Trusting 
to  the  bushmen  for  guidance,  and  experiencing  heavy  rain  en  route,  Dr.  Passarge 
reached  Gram  in  six  days,  in  advance  of  his  party.  Provisions  falling  short,  he 
made  his  way  eastward  to  Ngami  and  Kwebe  to  procure  a  fresh  supply,  but,  on 
again  reaching  Gram  after  many  delays,  found  that  his  expedition  had  proceeded  in 
advance  to  the  Taukhe.  After  exploring  the  neighbourhood  of  Gam,  Dr.  Passarge 
made  his  way  with  difficulty,  owing  to  the  ignorance  of  the  bushmen  as  to  the 
country  outside  their  own  district,  to  Sodanna  on  the  Shadum,  where  the  old  route 
of  von  Fi ancois  was  joined.  Thence  the  party  proceeded  eastwards  to  the  Taukhe, 
traversing  a  distance  of  70  miles  through  thiok  bush,  instead  of  the  10  shown  on 
the  maps.  Andara  and  the  Popa  falls  were  then  visited.  Below  these  falls  the 
river-bed  widens  out  funnel-fashion,  breaking  up  into  arms  which  form  extensive 
reed  and  papyrus  swamps,  broken  by  wooded  islands.  Southwards  the  swamps 
constantly  increase  in  extent,  which,  however,  must  formerly  have  been  still 
greater.  The  road  to  Ngami  leads  by  a  network  of  dry  river-channels  through  a 
district  described  as  the  granary  of  Ngamiland.  The  Batauaoa  town  Tsao  was 
reached  in  July,  1898,  and  in  the  following  October  Dr.  Passarge  set  out  on  his 
homeward  journey. 
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The  Indian  Survey  Report,  an  early  copy  of  which  has  just  reached  England, 
always  contains  interesting  details  of  various  scientific  operations  carried  on  by  the 
Department  over  a  very  large  field,  often  extending  far  beyond  the  frontiers  of  India 
itself.  The  period  covered  by  the  present  report  is  the  year  ended  September  30, 
1898,  and  one  of  the  first  events  chronicled  is  the  attack  made  in  Makran  on  the 
single  party  under  Captain  J.  M.  Burn,  r.b.,  to  whom  was  entrusted  the  duty  of 
extending  the  main  Indian  triaDgulation  westwards  towards  the  Persian  border  as 
a  basis  for  future  surveys.  Makran  is  a  forbidding  region,  though  one  of  great 
strategic  and  political  importance,  and  it  is  doubtless  owing  to  its  being  still  very 
imperfectly  opened  up  and  occupied  that  the  natives  are  bo  refractory.  Captain 
Burn's  main  camp  was  attacked  and  looted,  and  thirteen  men  were  killed,  besides 
Rs.  15,000  being  carried  off.  Captain  Burn,  who  had  been  suffering  from  fever, 
was  fortunately  encamped  on  the  top  of  a  hill  at  a  little  distance  from  the  main 
camp,  and  he  and  the  men  with  him  escaped  with  their  lives,  but  with  difficulty 
and  hardships,  as  they  were  about  130  miles  from  the  nearest  European  station. 
Other  members  of  the  party  also  managed  to  reach  the  coast  in  safety,  but  four 
poor  fellows  forming  a  "  lamp  squad  "  took  refuge  in  a  fort,  and  were  killed  by  the 
natives.  The  punitive  measures  instituted  by  the  Indian  Government  do  not  find 
record  in  the  Survey  Report,  but  it  may  be  here  recalled  that  Colonel  Mayne  was 
despatched  to  the  scene  with  a  small  force,  and  completely  routed  Baluch  Khan 
and  1500  of  the  rebellious  tribesmen  on  January  31, 1898.  As  postal  stations  and 
trade  routes  have  since  been  opened  in  Makran  and  Baluchistan,  risings  of  this 
sort  will  be  presumably  rare  in  future. 

The  field  surveys  of  the  year  1897-98  were  carried  on  by  two  double  and 
seventeen  ordinary  parties,  who  were  employed  on  trigonometrical,  topographical, 
forest,  cadastral,  and  traverse  surveys.  The  aggregate  survey  on  all  scales  amounted 
to  36,199  square  miles,  of  which  9976  square  miles  were  reconnaissance  only.  The 
total  compares  very  unfavourably  with  that  of  104,987  square  miles,  achieved  in 
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the  previous  year,  the  decrease  in  1897-98  being  due  to  the  small  amount  of 
reconnaissance  completed  in  the  latter  season. 

As  for  topography,  three  parties  were  eogaged  in  the  Shan  States,  where  the 
hilly  and  intricate  country,  covered  with  tree  or  scrub  jungle,  made  progress  a  very 
slow  and  costly  matter.  Most  of  the  officers  and  men  were  much  liable  to  fever. 
In  accordance  with  a  programme  laid  down  during  the  previous  year,  a  survey  of 
the  Lushai  hills  in  Assam  was  commenced  under  Major  Hodgson.  No  great 
trigonometrical  survey  stations  exist  here,  so  a  series  of  first-class  secondary 
triangles  was  started  from  the  Eastern  Frontier  series,  eventually  closing  on  to  the 
same  series  near  Kangamati,  in  the  Ghittagoog  hill  tracts.  The  stations  were 
selected  beforehand  with  the  aid  of  the  maps  and  charts  of  the  previous  surveys 
during  the  military  expedition  of  1871,  and  in  1889.  The  hills  consist  of  high 
parallel  ranges  running  generally  north  and  south,  and  divided  by  deep  valleys. 
The  Lushai  villages  are  generally  perched  on  the  tops  of  hills  or  on  projecting  spurs, 
and  in  the  dry  season  the  water-supply  is  often  a  great  distance  away.  They  are 
abandoned  every  four  or  five  years,  when  a  whole  village  community  will  move  to 
a  fresh  site,  build  a  new  village,  and  make  new  clearances.  Permanent  villages  are 
thus  unknown,  and  no  steps  have  been  taken  to  mark  the  villages  as  such  on  the 
maps. 

Tidal  observations  were  taken  at  thirteen  stations  between  Suez  and  Port  Blair, 
and  the  predictions  of  results  at  the  open  coast  stations  were  satisfactory,  70  per 
cent,  of  them  being  within  fifteen  minutes  in  time,  and  94  per  cent,  within  8  inches 
in  height  of  actuals. 

The  survey  operations  carried  out  in  connection  with  the  Burma-China  Bouudary 
Commission  during  1897-98  are  described  at  some  length  by  Major  F.  B.  Longe, 
r.e.,  and  Captain  T.  F.  B.  Renny-Tailyour,  r.e.,  who  were  deputed  with  the  southern 
and  northern  sections  of  the  commission  respectively.  The  operations  grew  out 
of  the  Convention  concludod  in  1894  between  Great  Britain  and  China,  whereby 
the  boundary  between  Burma  and  Yunnan  was  defined.  Trie  Chinese  Government, 
however,  failed  to  abide  by  the  stipulations,  and  after  further  negotiations  an 
"Agreement"  was  signed  in  Pekiog  on  February  4, 1897.  Both  convention  and 
agreement  had  to  be  annulled  by  the  Joint  Commission,  and  owiDg  to  mistrans- 
lation in  the  Chinese  version,  and  to  the  absence  of  proper  instructions  from  the 
Tsungli-YameD,  endless  trouble  arose. 

The  two  commissions,  British  and  Chinese,  met  at  Bhamo,  and  after  a  good 
deal  of  discussion  it  was  decided  that  the  whole  party  should  divide  into  two 
sections,  one,  consisting  of  Mr.  E.  George,  c.i.e.,  and  Chen,  the  magistrate  of  Milo, 
going  northward,  and  the  other, under  Mr.  H.  Thirkell  White,  c.i.e.,  and  General  Liu, 
proceeding  southward.  The  latter  proceeded  to  the  frontier,  and  established  a 
camp  at  a  spot  called  Lwe  Leing,  on  the  banks  of  the  Nam-pa-kha,  where  the 
embassies  from  Burma  to  China  in  former  days  used  to  be  met  by  the  Chinese 
authorities,  and  where  the  escorts  were  changed,  the  meaning  of  the  name  being 
"  the  place  where  presents  are  given."  Here  intelligence  was  brought  tint  neigh- 
bouring Kachins  were  assembling  to  attack  the  British  camp ;  so,  after  a  conference 
with  General  Liu,  a  move  was  made  to  Lwe  Long,  where  the  party  were  in  helio- 
graphic  communication  with  Bhamo,  and  where  they  remained  till  the  camp  broke 
up  in  April.  Early  in  February  one  of  the  most  powerful  of  the  local  Sawbwas 
proceeded  to  erect  stockades  to  bar  the  British  advance,  and,  General  Liu  having 
declared  that  it  was  within  the  rights  of  the  villagers  to  take  any  meana  they 
pleased  to  protect  their  villages,  a  warning  was  addressed  to  the  Sawbwa,  and  the 
Government  of  Burma  was  communicated  with.  A  detachment  of  military  police, 
under  Lieut.  Langtry,  arrived  from  Bhamo  and  carried  the  stockades,  the  Chinese 
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being  put  to  flight,  with  the  loss  of  seven  dead,  twenty-five  prisoners  and  nine 
standards  being  left  in  the  hands  of  the  British. 

The  Commission  broke  up  on  April  2,  having  achieved  no  settlement  of  the 
points  in  dispute,  though  Major  Longe  was  enabled  to  do  a  considerable  amount 
of  survey  work,  and  a  great  deal  of  triangulation  was  carried  out  and  computed,  so 
as  to  fix  points  and  get  a  general  knowledge  of  the  country  for  the  ensuing  season'* 
work. 

The  country  through  which  the  southern  section  worked  lay  between  the 
Taping  on  the  north  and  the  Namwan  on  the  south,  the  direction  of  the  streams 
being  south-west.  The  hills  are  very  steep  and  rugged,  the  valleys  deep  and  little 
cultivated.  Having  been  for  time  immemorial  subjected  to  the  devastating  system 
of  taungya  cultivation,  the  hills  are  much  more  bare  of  real  forest  than  one  would 
expect. 

Water  is  abundant,  though  it  is  curious  that  no  fish  exceeding  an  inch  in  length 
was  ever  observed  I  Game  was  not  abundant,  but  by  dint  of  great  perseverance 
Mr.  Warry,  the  Chinese  adviser,  secured  a  few  silver  pheasants,  bamboo  partridges, 
and  francolin.  Sambhur  and  barking  deer  are  to  be  had,  but  are  rare.  A  fine  bear 
was  killed  close  to  the  camp  at  Lwe  Long. 

The  northern  section  had  to  survey  and  demarcate  the  boundary  from  where 
the  Nampaung  river  joined  the  Taping  river  northward  to  a  high  peak,  the 
approximate  position  of  which  was  supposed  to  be  lat.  25°  35',  and  long.  98° 
14'  £.  The  country  was  not  well  known,  and  the  Chinese  commissioner  protested 
he  could  not  go  the  whole  way,  ns  he  could  ride  "  no  better  than  a  turtle."  In  spite 
of  many  difficulties  raised  by  the  Chinese,  4750  square  miles  were  triangulated, 
690  square  miles  were  surveyed  on  the  1-inch  scale  along  the  boundary,  as  well  an 
1960  square  miles  on  the  |-inch  scale.  Captain  Renny-Tailyour  also  carried  the 
triangulation  throughout,  and  observed  from  twenty  stations  and  fixed  132  inter- 
sected points,  including  as  many  distant  hills  in  China  as  possible. 
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EUROPE. 

Minima  of  Temperature  on  British  Mountain- tops.  —  Since  the  winter 

of  1867-68  a  regular  record  of  the  minimum  winter  temperature  on  the  Glyder- 
facb,  near  Snowdon,  has  been  kept,  first  by  Mr.  H.  B.  Biden,  and  after  his  death 
by  Mr.  Piffe  Brown.  In  reprinting  the  table  lately  published  by  the  latter  in  the 
Climbers*  Club  Journal,  the  editor  of  Symonss  Monthly  Meteorological  Magazine 
calls  attention  to  the  contradictory  nature  of  the  evidence  we  at  present  possess 
with  respect  to  such  temperatures.  The  minima  on  the  Glyder-fach  (3262  feet) 
were  far  from  so  low  as  might  have  been  expected,  the  average  for  the  twelve  years 
1884-96  being  14°7  Fahr.,  and  for  the  whole  series  of  years  from  1867, 16°,  while 
the  lowest  recorded  temperature  was  8°.  At  Llandudno,  at  a  height  of  90  feet, 
the  twelve  years'  average  was  23°*6,  giving  a  difference  of  only  8°'9  between 
the  two  stations.  The  same  average  on  Ben  Nevis  (4407  feet)  was  7°*5,  and  at 
Fort  William  (35  feet),  17°3,  a  difference  of  9°*8.  On  the  other  hand,  the 
minimum  temperatures  for  tl^e  summit  of  Scafell  Pike,  as  recorded  by  Dr.  J.  F. 
Miller  in  1848-50,  are  extraordinarily  low  in  many  cases,  31°  below  zero  being 
registered  in  January  and  February,  1850,  while  other  minima  considerably  below 
the  same  point  are  also  recorded.  The  desirability  of  renewed  efforts  to  ascertain 
the  facts  is,  as  the  editor  remarks,  beyond  question. 
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Recent  Glacier  Investigations.— At  a  meeting  of  the  Vienna  Geographical 
Society  in  November  last,  Prof.  E.  Richter,  President  of  the  International  Glacier 
Commission,  delivered  an  address  *  on  recent  continental  researches  on  the  motion 
of,  glaciers  and  the  problems  connected  therewith  which  still  await  solution.    After 
touching  briefly  on  the  early  labours  of  Agassiz,  Forbes,  Faraday,  and  others,  and 
the  new  impulse  to  the  study  given  by  the  formation  in  1869  of  a  glacier-commis- 
sion of  the  Swiss  Alpine  Club,  the  speaker  dwelt  on  the  researches  of  Forel  on  the 
oscillations  of  glaciers,  which  he  explained  by  the  variations  in  the  mass  of  the 
flowing  ice,  this  being  subject  to  the  same  law  by  which  a  deep  river  flows  more 
rapidly  than  a  shallow  one  of  the  same  breadth  and  fall.    The  speaker  himself  had 
extended  this  law  by  a  study  of  the  interval  of  time  which  elapses  between  the 
accumulation  in  the  region  of  the  neve  and  the  beginning  of  the  advance  at  the 
glacier  snout,  holding  that  under  the  action  of  the  increase  in  volume  of  the  upper 
portion  of  the  frozen  stream,  an  advance  of  the  snout  takes  place  long  before  any 
particle  of  ice  can  reach  it  from  the  augmented  masses  in  its  rear.     A  further  con- 
tribution to  the  subject  was  supplied  by  Bruckner's  researches  on  changes  of 
climate,  together  with  the  demonstration  by  Richter  that  the  Alpine  glaciers  had, 
during  the  last  three  centuries,  shown  a  tendency  to  advance,  roughly  speaking, 
every  thirty-five  years.    Increased  attention  has  been  paid  within  the  last  few 
years  to  glaciers  marked  by  a  sudden  advance  with  devastating  action,  such  as, 
among  others,  the  famous  Vernagt  Glacier  in  the  Tirol.     This  has  shown  that  it  is 
impossible,  without  the  most  accurate  mapping  of  the  environs  of  the  glacier,  and 
constant  revision  of  the  same,  to  determine  the  cause  of  the  phenomenon  and  the 
proper  means  of  protection  against  its  catastrophic  action.    Of  great  interest  also, 
in  connection  with  the  study  of  glaciers,  were  the  contributions  of  Ratzel  and  his 
school  towards  a  more  correct  definition  of  the  idea  of  the  "  snow-level,"  extended 
by  the  work  of  Penck,  Bruckner,  and  Richter  himself.    The  last  named  had  already 
refuted  the  current  notion  that  the  snow-limit  rises  in  the  Alps  from  west  to  east, 
by  showing  that  in  the  eastern  Alps  it  lies  at  a  comparatively  low  level  on  the 
northern  and  southern  margin  of  the  range,  but  rises  in  altitude  towards  the  more 
temperate  central  portion.      Recent  investigation  has  shown   that   an  extreme 
difference  of  at  least  2000  feet  occurs.     Although  this  depends  partially  on  the 
greater  dryness  of  the  interior  parts  of  the  range,  Prof.  Bruckner  has  supplied  the 
true  explanation  by  showing  that,  during  the  warmest  hours  of  the  day,  the  same 
temperature  is  found  at  a  much  higher  level  in  the  centre  than  on  the  outskirts  of 
the  Alps.    The  speaker  laid  particular  stress  on  the  value  of  the  results  obtained 
by  Finsterwalder  in  his  endeavour  to  apply  a  geometrical  treatment  to  the  question 
of  glacier  motion.     It  has  led  him  to  propound  a  new  theory  of  moraine  motion, 
which  supposes  the  material  collected  at  the  upper  end  of  the  n6ue  to  be  covered 
by  successive  layers  of  snow  during  its  passage  downward,  so  that  it  finally  becomes 
incorporated  with  the  ground  moraine.    The  study  of  glaciers  has  now  reached  a 
turning-point,  and  Prof.  Richter  thus  formulates  the  principal  problems  brought  to 
the  front  by  recent  research :  (1)  The  determination  of  the  relation  which  exists 
between  the  cessation  of  a  glacier's  advance  and  the  rate  of  motion  of  the  ice ;  (2) 
the  resumption  of  the  study  of  physico-thermal  questions,  preceded  by  a  clear 
definition  of  terms. 

ASIA. 

Steam  Navigation  on  the  Upper  Yang-tie.— The  subject  of  the  naviga- 
bility by  steam -vessel 8  of  the  rapids  of  the  upper  Yang-tse  has  lately  been  fully 

*  The  report  of  Dr.  Richter' s  address  appears  in  tho  first  number  of  a  new  pub- 
lication commenced  this  year,  under  the  title  Abhandlumjen  der  K.K.  Geographuehen 
Gesellschoft  in  Wien. 
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discussed  by  Father  Chevalier,  8.J.,  in  a  brochure  published  at  the  Zi-ka-wei  obser- 
vatory at  Shanghai.  His  remarks  are  based  on  a  survey  of  the  rapids  executed  by 
him  during  a  voyage  to  Ping-shan  on  the  upper  river,  the  results  of  which  will 
eventually  be  published  at  the  same  observatory  in  an  atlas  of  sixty-five  sheets, 
with  explanatory  letterpress.  One  of  the  sheets,  and  extracts  from  others,  are 
issued  with  the  present  brochure,  and,  besides  elucidating  M.  Chevalier's  descrip- 
tion of  the  principal  rapids,  they  are  an  indication  of  the  value  which  will  attach 
to  the  completed  work.  The  charts  are  on  the  large  scale  of  1 :  25,000,  and  show  a 
complete  series  of  soundings  as  well  as  minute  details  as  to  the  nature  of  the  river- 
banks  and  the  position  of  rocks  and  sandbanks.  After  quoting  the  unfavourable 
judgment  pronounced  by  Lieut.  Dawson  after  his  examination  of  the  rapids  in 
1869,  M.  Chevalier  gives  reasons  for  not  considering  this  verdict  final,  and  carefully 
examines  the  separate  rapids  with  reference  to  the  special  difficulties  to  navigation 
which  they  present.  During  his  voyage  he  carried  out  an  extensive  series  of 
soundings,  the  lead  being  cast  every  three  minutes  during  the  passage  from  Sui- 
chau  to  Ichang.  The  result  is  to  show  that  a  sufficient  depth  is  everywhere 
present,  even  at  low  water,  no  sounding  giving  a  depth  less  than  4  metres  (13 
feet),  while  at  mean  level  the  passage  can  be  made  by  vessels  drawing  from  6  to 
7  metres  (20  to  23  feet).  Again,  no  really  torrential  current  was  experienced 
during  the  voyage,  nor  any  bar  across  the  stream,  nor  any  narrows  with  a  pass 
less  than  100  yards  wide.  At  two  places  only  does  M.  Chevalier  see  a  difficulty 
in  the  way  of  a  vessel  ascending  by  steam  power  only,  and  in  these  cases  he  thinks 
that  an  iron  cable  attached  to  the  bank  and  hauled  upon  by  the  steam- wind  lass 
would  enable  it  to  be  surmounted.  The  three  most  dangerous  rapids  are  the  Sin 
Tan,  or  new  rapid  of  Yun-Yang,  the  I  Tan,  and  the  Sin  Tan  of  Ewei-cbau.  The 
first  named  is  that  which  owes  its  danger  to  the  landslip  which  occurred  in  1896. 
This  greatly  narrowed  the  navigable  channel)  but  it  is  still  over  100  yards  wide, 
and  as  the  current  has  been  carefully  estimated  at  not  over  6  knots,  it  should 
prove  no  insurmountable  obstacle.  M.  Chevalier  urges  the  importance  of  a  trained 
service  of  pilots  thoroughly  acquainted  with  the  state  of  the  channel  at  each  of 
the  rapids. 

Trans- Siberian  Railway. — The  idea  of  establishing  across  Lake  Baikal  a 
communication  by  means  of  powerful  ice-breakers  upon  which  whole  trains  would 
be  carried  over  the  lake  has  been  abandoned,  and  work  has  begun  on  the  railway 
around  the  southern  shore  of  the  lake. 

AFKICA. 

Livingstone's  Tree. — It  will  be  remembered  that  when  Mr.  Weatberley,  in 
1896,  visited,  the  spot  where  Livingstone  died,  he  reported  that  the  tree  which 
marked  the  spot,  and  on  which  the  commemorative  inscription  was  cut  by  the 
great  traveller's  followers,  whs  in  such  a  state  of  decay  that  it  must  fall  before 
long,  and  the  inscription  be  lost  for  ever.  After  the  reading,  before  our  Society,  of 
Mr.  Weatherley's  paper,  the  suggestion  was  made  by  Mr.  Alfred  Sharpe  that  steps 
should  be  taken  to  cut  out  the  section  of  the  tree  containing  the  inscription,  and 
bring  it  home  to  be  kept  with  other  Livingstone  relics.  After  Mr.  Sharpens  return 
to  Africa  arrangements  were  made  to  carry  the  idea  into  execution,  and  Mr.  R. 
Codrington  started  in  April  last  from  Fort  Jameson  to  visit  the  site  of  Chitainbo's 
village,  and  carry  out  the  necessary  measures.  Writing  on  June  19  last,  Mr. 
Sharpe  informs  us  that  the  expedition  has  been  successfully  accomplished,  Mr. 
Codrington  having  arrived  at  lkawa,  one  of  the  Chartered  Company's  stations  on 
the  Tanganyika  plateau,  bringing  the  section  with  the  inscription.  This  news  was 
received  by  telegraph,  but  Mr.  Sharpe  had  previously  received  news  of  the  arrival 
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of  the  party  at  Chitambo's,  together  with  the  Journal  kept  by  Mr.  Codrington 
en  route.  This  he  has  kindly  forwarded  to  us,  and  from  it  we  take  the  following 
details  respecting  the  journey.  From  Fort  Jameson,  between  Lake  Nyaaa  and  the 
Loangwa  river,  Mr.  Codrington  proceeded  west,  passing  though  much  uninhabited 
but  well-watered  country,  broken  by  some  hills,  to  the  Loangwa,  which  was  crossed 
near  Sunda's  village.  The  river  was  only  4  feet  deep  at  the  deepest  party  and 
350  yards  across.  Mr.  Codrington  made  use  of  a  folding  boat  for  the  passage, 
which  proved  satisfactory.  The  Much  in  ga  range  was  crossed  near  Chilenga,  the 
greatest  altitude  of  the  path  being  4950  feet,  though  some  peaks  rise  to  5500  feet 
The  asjent  was  steep,  with  occasional  ledges,  and  the  hills  were  covered  with 
msuku  forest.  Passing  near  Moir's  lake,  the  expedition  traversed  a  level  rolling 
country  with  light  forest  and  some  stray  kopjes.  The  Molembo  was  crossed,  and 
later  the  Lohombo,  a  deep  stream  30  yards  wide  with  steep  banks.  It  rises  near 
the  Irumi  hills,  and  flows  to  the  Luapula.*  Chitambo  was  found  to  be  an  intelligent 
man,  about  thirty  years  old ;  he  succeeded  his  father,  who  died  in  the  same  year  as 
Livingstone,  and  was  buried  under  the  same  mpundu  tree  which  sheltered  the 
explorer's  remains.  The  chief  acted  as  guide  to  the  spot,  and  the  men  were  set 
to  work  felling  the  tree,  which  proved  very  hollow  inside.  The  inscription  (which 
we  reproduce)  was  partially  defaced  by  borers,  etc.,  so  that  it  is  fortunate  that  it 


1)R     LIVINGSTONE 

May     4,    187  3 


Z  A     MNIASERE 


U CHOPER K 


has  been  secured  without  further  delay.  The  section  when  cut  proved  too  heavy,  and 
had  to  be  much  reduced  in  size  to  form  a  practicable  load,  but  this  was  at  last 
accomplished.  The  tree,  which  is  of  the  kind  known  about  Blantyre  as  mpembu, 
was  too  old  to  produce  seeds.  The  spot  on  which  it  stood  was  temporarily  marked 
by  an  iron  telegraph  pole.  Throughout  the  journey  Mr.  Codrington  made  obser- 
vations for  altitude  with  boiling-point  thermometer,  and  his  companion,  Mr.  Leger, 
made  a  careful  map.  The  return  was  accomplished  via  the  Chambezi  and  the 
Awemba  country. 

Captain   Wellby's   Explorations   in    the  Lake    Rudolf  Region.— 

Writing  to  the  Society  on  July  15  from  Omdurman,  Captain  Wellby  announced  his 
safe  arrival  at  that  town  after  a  most  successful  journey.  After  traversing  the 
fcouthern  districts  of  Abyssinia  (Journal,  vol.  xiii.  p.  553)  and  satisfying  himself  that 
the  Omo  flows  into  Lake  Rudolf,  he  had  struck  south  along  the  east  shore  of  the 
lake,  but  an  attempt  to  explore  the  country  further  east  failed  owing  to  the  loss  of 
more  than  half  his  transport  animals.  For  a  distance  of  30  or  40  miles  east  of  the 
lake  not  a  drop  of  water  was  found.  Passing  Teleki's  volcano,  f  the  expedition  struck 
west  for  about  130  miles,  and  then  travelled  north  about  midway  betweea  Lake 

*  The  Lohombo  was  crossed  for  the  second  time  Hi  miles  from  Chitambo'B,  and  must 
therefore  join  the  Molembo  much  further  to  the  east  than  it)  Bhown  in  Thomson's  map. 

t  Mr.  Cavendish  reported  that  this  volcano  had  entirely  disappeared.  Possibly 
Captain  Wellby  refer*  to  the  new  crater,  said  to  have  opened  out  3  miles  further  south, 
which  was,  however,  only  about  130  feet  high  in  1897. 
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Rudolf  and  the  Nile,  through  a  fine  country  well  wooded  and  abounding  in  game. 
It  consist*  of  a  succession  of  well-watered  valley*  and  ranges  of  hills  running  north 
and  south.  A  small  river  called  Ruzi  (possibly  the  name  means  "  river"),  oming 
from  a  long  distance  south,  flows  into  the  stream  called  Juba  on  recent  maps. 
Eventually  Captain  Wellby  reached  the  Anglo-Egyptian  fort  at  Nasser,  on  the 
Sobat,  in  the  neighbourhood  of  which,  owing  to  the  swamps,  sickness  for  the  first 
time  prevailed  among  his  men.  During  the  journey  plane-table  work  on  the  scale 
of  4  miles  to  the  inch  was  carried  out  by  Dafadar  Shahzid  Mir,  whilst  Captain 
Wellby  took  observations  for  latitude,  height,  and  temperature.  Friendly  relations 
were  maintained  throughout  with  the  natives,  of  whom  a  great  variety  of  tribes 
were  encountered.  The  Turkana  were  found  to  be  a  very  fine  race,  many  of  them 
approaching  a  height  of  7  feet.  They  wear  a  mass  of  matted  hair  hanging  down 
their  backs  to  the  waist,  and  in  it  they  carry  their  tobacco  and  various  knick-knacks. 
Owing  to  a  dearth  of  boats,  Captain  Wellby  would  be  forced  to  remain  three  weeks 
at  Omdurman,  which  he  describes  as  a  clean  and  healthy  place,  thanks  to  the 
energy  of  the  authorities. 

M.  Fourneau's  Expedition  in  the  French  Congo.— The  expedition  under 

M.  Fourneau  alluded  to  in  the  May  number  of  the  Journal  has  since  made  its  way 
successfully  from  the  upper  8anga  to  the  coast  by  way  of  the  Komo,  a  tributary 
of  the  Ogowe.  The  land  journey  is  said  to  have  led  in  part  through  thick  foreats 
inhabited  by  Pahuin  cannibals. 

The  Depth  of  Lake  Nyasa. — We  have  received  a  telegram  from  Mr.  J.  E. 
Moore,  in  command  of  the  scientific  expedition  to  the  Central  African  lakes, 
announcing,  as  the  result  of  his  soundings  in  Lake  Nyasa,  that  the  greatest  depth 
amounts  to  430  fathoms.  Although  it  has  been  known,  since  the  first  exploration 
of  the  lake  by  Drs.  Livingstone  and  Eirk,  that  great  depths  exist,  all  previous 
attempts  to  discover  the  actual  maximum  have  failed  through  the  insufficient  length 
of  the  sounding-lines.  In  the  paper  presented  to  the  Society  by  Mr.  Alfred  Sharpe 
in  1896  (Journal,  vol.  vii.  p.  368),  some  account  was  given  of  the  results  of  Lieut. 
Grurney's  soundings,  which  showed  that  a  considerable  area  in  the  northern  half  of 
the  lake  exceeded  the  depth  of  300  fathoms,  which  was  the  maximum  length  of 
wire  possessed  by  the  gunboats.  Great  depths  have  been  found,  too,  at  the  extreme 
northern  end,  but  the  southern  end  appears  to  be  shallower,  though,  according  to 
Dr.  Cross  (Journal,  vol.  v.  p.  123),  no  bottom  has  been  found  here  with  a  line  of 
200  fathoms.  Lieut.  Rhoades's  map  (Journal,  vol.  xii.  p.  648)  shows  a  considerable 
number  of  soundings,  but  these  are  mostly  in  the  vicinity  of  the  shores  and  in  the 
southern  half  of  the  lake.  The  deepest  insertel  on  the  map  lies  off  Deap  bay,  in  the 
north-west  of  the  lake,  no  bottom  having  been  found  at  100  fathoms. 

Map  of  Lake  Nyasa. — Lieut.  Rhoades  writes  with  reference  to  the  notice  of 
the  map  of  Lake  Nyasa  by  himself  and  Lieut.  Phillips,  p.  580,  vol.  xii.  of  this 
Journal,  that  his  longitudes  were  not  taken  from  Mr.  O'Neill's  longitudes  of 
Blantyre.  They  were  worked  back  from  Natal,  where  he  got  Greenwich  mean 
time  and  found  his  rate  to  correspond  with  the  rates  he  got  on  the  lake.  Uis 
longitude  of  Nkata  bay,  midway  up  the  lake,  is  the  same  as  that  made  by  the 
Boundary  Commission  from  Cape  Town.  It  should  be  stated  that  Lieut.  Rhoades 
did  the  work  eatirely  at  his  own  coat,  having  had  to  purchase  his  own  chronometer 
(one  of  Block  ley's)  and  instruments. 

Mr.  Weatherley's  Explorations  in  the  Bangweolo  Region  —  Towards  the 

end  of  last  year  Mr.  Weatherley  continued  his  explorations  in  the  region  of  Lake 
Bangweolo,  again  making  use  of  his  boat,  the  Vigilant,  in  which  he  had  previously 
made  the  tour  of  the  lake.    After  descending  the  Luapula  for  a  few  miles  from  its 
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exit  from  Bangweolo,  the  traveller  crossed  over  a  strip  of  firm  ground  named  Kapalt, 
covered  in  the  forest,  which  separates  that  stream  from  Lake  Kampolombo.  The 
latter  is  separated  from  Bangweolo  by  a  tract  of  marshy  ground,  but  seems  to 
have  formerly  occupied  a  larger  area.  Two  other  marshy  lagoons  communicate 
with  it. 

French  Expeditions  in  the  Western  Sudan.— During  the  past  year  the 

French  have  been  actively  extending  their  operations  in  the  region  east  and  south 
of  Timbuktu,  and  geographical  results  of  some  importance  have  been  obtained  by 
the  expeditions  sent  out.  That  under  Captains  Voulet  and  Ohanoine  set  out  last 
year  in  two  detachments,  the  one  under  Captain  Voulet  descending  the  Niger  past 
Timbuktu,  the  other  under  Captain  Chanoine  striking  across  the  bend  of  the  river 
by  land  from  Jenne,  on  its  western  limb.  According  to  a  brief  account  in  the 
Comptes  Rendu*  of  the  Paris  Geographical  Society,  the  latter  column  made  its  way, 
by  a  pass  between  Yarro  and  So,  across  the  mountain  range  of  Bandiagara,  which 
with  a  total  length  of  over  600  miles,  extends  northwards  beyond  Hombori  to  the 
Niger,  and  even  further.  It  forms  a  well-marked  line  of  division  between  the  basin 
of  the  upper  Niger  and  those  of  the  middle  Niger  and  the  Volta.  The  mountains 
are  inhabited  by  the  Tomas,  a  black  race  named  Habe  by  the  Fulbe.  Descending  the 
mountains,  Captain  Chanoine  proceeded  east-south-east  to  Wabiguya,  in  Yatenga, 
and  afterwards  reached  a  vast  sandy  plain  named  Seno,  badly  watered,  but  covered 
with  trees.  Passing  subsequently  through  a  marshy  tract  at  the  sources  of  the  two 
Voltas,  he  reached  Wagadugu,  whence  he  proceeded  to  Say.  Then  ascending  the 
Niger,  he,  on  January  2,  effected  a  junction  with  Captain  Voulet's  force,  which  had 
successfully  descended  the  river,  at  S  ansae  ne  Hausa.  The  latest  news  to  hand 
with  regard  to  the  united  expedition  is  summed  up  in  the  July  number  of  the 
Bulletin  du  Comiti  de  VAfrique  Fran^aise.  Hostilities  broke  out  between  the 
mission  and  the  Tuareg,  which,  however,  ended  in  the  triumph  of  the  French. 
Accusations  of  undue  severity  in  the  treatment  of  the  natives  having  been  mad) 
against  MM.  Voulet  and  Chanoine,  the  investigation  of  the  matter  has  been 
entrusted  to  Colonel  Klobb,  who  will,  in  case  of  need,  take  over  the  command.  The 
number  of  the  Comptes  Rendus  above  alluded  to  also  contains  some  details 
respecting  the  expedition  for  the  exploration  of  the  upper  Eavalli  under  MM. 
Hostains  and  d'Ollone,  to  which  reference  was  made  in  our  August  number. 
Starting  from  Bereby  rock,  on  the  Ivory  Coast,  in  order  to  avoid  the  hostilities  on 
the  lower  Ravalli,  the  party  reached,  on  March  15  last,  the  Duo  river  (apparently 
the  Diwu  of  Blondiaux),  which  unites  with  the  Duobe  to  form  the  so-called  Kavalli 
— a  name  unknown  to  the  natives.  The  Duo  comes  from  the  east-north-east,  but 
makes  a  bend  to  the  north-west.  It  receives  an  important  tributary  named  Hanna. 
The  expedition  was  about  to  push  further  northward",  where,  however,  the  tribes 
were  described  as  hostile. 

The  Behagle  Mission  to  Lake  Chad.— News  of  this  expedition,  dated 

January  1,  181*9,  is  published  in  the  May  number  of  the  Comptes  Rendus  of  the 
Paris  Geographical  Society.  At  the  date  mentioned  M.  de  Behagle  was  at  the 
source  of  the  Gribingi  (which,  according  to  a  sketch-map  accompanying  the  note, 
lies  in  about  6°  20'  X.,  20°  5;  E.),  having  surveyed  the  whole  course  of  the  river 
between  6°  20'  and  8°  40'  X.  Previous  information  {Comptes  Rendus,  1899,  p.  60) 
had  stated  that  he  had  surveyed  both  the  Gribingi  and  Shari  to  10°  N.,  as  well 
as  the  Bamingi,  the  principal  branch  of  the  Shari,  for  ten  days'  journey  above  the 
mouth  of  the  Gribingi.  In  the  sketch-map  above  alluded  to  (by  M.  de  Behagle 
himself)  the  lower  course  of  the  Gribingi  appears  as  a  dotted  line,  while  there  is  a 
break  in  the  itinerary  between  the  upper  Gribingi  and  the  Bamingi,  so  that  it  is 
not  clear  by  what  route  the  latter  was  reached.     During  a  reconnaissance  in  the 
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•country  east  of  the  Gribingi.  M.  de  Be*hagle  seems  to  have  approached  the  upper 
basin  of  the  Bamingi,  having  crossed  the  Paima,  one  of  its  western  tributaries;  he 
also  speaks  of  having  discovered  holes  and  fissures  in  the  fel spathic  rocks  at 
Nembrua  (not  marked  on  his  map)  which  may  possibly  have  served  as  habitations 
of  the  natives  in  former  ages.  During  the  journey  from  the  Ubangi,  the  upper 
course  of  the  Tumi  and  the  country  to  the  west  of  its  source  were  explored  by  M. 
Mercuri. 

Geographical  Work  in  German  East  Africa.— Several  items  of  interest  as 

regards  the  geography  of  German  East  Africa  appear  in  the  first  two  numbers  of 
-the  Mitteilungen  a  us  den  Deutsche  n  Schutzgebieten  for  the  present  year.     The  first 
number  contains  a  fresh  instalment  of  the  careful  astronomical  observations  of 
•Captain  Ramsay  during  his  journeys  east  and  north  of  Tanganyika  in  1897.    They 
are  almost  entirely  confined  to  latitudes,  only  two  trustworthy  values  for  longitude 
having  resulted  from  the  lunar  observations.    The  various  observations  for  latitude 
agree  well  as  a  rule,  and  the  mean  error  during  the  journey  rarely  appears  to  exceed 
±  W'2.    A  large  number  of  observations  were  taken  for  the  latitude  of  Ujiji,  the 
mean  result  (obtained  by  taking  the  average  of  the  daily  means)  being  4°  55'  6"  S. 
•Herr  Ambronn  (by  whom  the  results  are  computed)  notes,  however,  as  difficult  of 
explanation,  that  the  daily  means  show  a  progressive  diminution  in  value.    Another 
-careful  series  of  observations,  for  latitude,  magnetic  declination,  and  altitude,  was 
carried  out  by  Dr.  Maurer  between  the  coast  and  Kilimanjaro.    Tne  altitudes  were 
determined  by  aneroid,  checked  by  frequent  boiling-point  observations,  and  com- 
pared with  simultaneous  observations  at  Dar-es-Salaam.     A  large  number  were 
taken  at  various  points  on  Kilimanjaro  up  to  a  height  of  15,350  feet,  at  which 
•altitude  patches  of  snow  were  lying  in  sheltered  spots  on  March  2.     Other  obser- 
vations give  the  altitudes  of  the  various  changes  in  the  character  of  the  vegetation, 
•etc.    The  same  number  contains  a  large-scale  map  of  the  island  of  Ukerewe,  in  the 
"Victoria  Nyanza,  from  a  survey  by  Captain  Herrmann,  who  made  the  complete 
circuit  of  the  island  by  land  as  well  as  a  journey  across  the  eastern  end.     The 
outline,  especially  in  the  west  and  north,  receives  some  considerable  modifications. 
The  whole  interior  of  the  island  (which  is  25  miles  long,  with  a  maximum  breidth 
of  about  12  consists  of  wooded  hilly  country,  quite  uninhabited,  rising  to  a  height 
of  about  650  feet  above  the  lake.    In  the  west  the  flora  has  West  African  affinities, 
formerly  elephants  were  met  with  in  large  numbers,  bat  now  that  the  channel  to 
the  east  has  become  unfordable  only  three  remain.     Captain  Herrmann  has  also 
executed  detailed  surveys  in  Bukoba,  west  of  the  Victoria  Nyanza,  and  a  large-scale 
map  of  the  northern  part  of  the  district,  south  of  the  lower  Kagera,  appears  in  the 
second  number  of  the  Mitteilungen.    In  the  north-east  the  survey  is  said  to  be 
-complete  both  as  regards  surface  features  and  localities,  while  the  shores  of  the  lake 
were  plotted  in  both  from  the  land  and  the  water.    Captain  Herrmann  carried  his 
survey  on  both  sides  of  the  Ngono,  a  southern  tributary  of  the  Kagera  which  flows 
for  a  long  distance  parallel  to  the  lake-shores  with  an  interval  of  only  4  miles. 
He  has  also  completed  the  survey  of  Lake  Ikimba.    The  whole  country  east  of  the 
lower  Kagera  is  intersected  with  swampy  steppes  separated  by  ridges  of  higher 
ground.    These,  like  the  higher  parts  of  the  country  generally,  are  largely  covered 
with  banana  plantations,  while  large  patches  of  forest  with  West  African  flora 
occur  at  a  lower  level.    The  mouth  of  the  Kagera  does  not,  as  has  been  supposed, 
enter  a  bay,  but  forms  a  del  a  projecting  far  into  the  lake.    Captain  Herrmann  has 
been  transferred  to  Tabora  before  completing  his  map  of  the  country,  one  of  the 
principal  points  requiring  examination  being  the  contour  of  Like  Urigi,  which,  he 
says,  differs  considerably  from  that  shown  by  Stanley. 

No.  IIL— September,  1899.]  y 
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AMERICA. 

Twelfth  Census  of  the  United  States.— The  arrangements  made  for  tb* 
takirg  ntxt  year  of  the  twelfth  census  of  the  United  States  are  summarized  in  the 
Bulletin  of  the  American  Geographical  Society  (No.  2, 1899).    The  Director  will 
be  Mr.  W.  R.  Merriam,  of  Minnesota,  while  the  services  of  Messrs.  Wines  and  Gannett,, 
who  took  part  in  both  the  tenth  and  eleventh  censuses,  have  again  been  secured. 
The  other  co-operators  include  Prof.  Willcox,  of  Cornell  University,  who  will  ulti- 
mately devote  his  attention  largely  to  the  discussion  of  results  and  their  presenta- 
tion in  form  most  useful  to  scientific  men.    Elaborate  plans  have  been  made  for 
the  execution  of  the  enumeration,  which  will  be  carried  out  by  an  army  of  over 
30,000  officials.    Operations  will  begin  in  June,  1900,  and  the  enumeration  must  be 
completed  for  the  cities  within  two  weeks,  and  for  the  county  within  thirty  days,, 
while  the  volumes  must,  according  to  the  Act  of  Congress,  be  published  within  two 
years,  so  that  the  utmost  efficiency  on  the  part  of  the  staff  will  be  necessary. 
Probably  over  3000  clerks  will  be  employed  at  Washington. 

AlftaViMi  Exploration. — We  learn  from  the  Bulletin  of  the  American  Geo- 
graphical Scciety  (No.  2,  1899)  that  the  scientific  exploration  of  Alaska  is  being 
resumed  this  season,  two  parties  having  been  sent  out  for  the  purpose.  The  one 
consists  of  Messrs.  Peters  and  Brooks  (as  topographer  and  geologist  respectively )* 
who  were  to  travel  noith-west  along  the  base  of  the  St.  Elias  range  to  the  head- 
waters of  the  Copper  river  and  Tanana,  connecting  their  work  with  that  effected* 
last  year.  The  other,  consisting  of  Messrs.  Schrader  and  Gerdine,  hoped  to  explore 
the  Eoyukuk  and  other  streams  north  of  the  Yukon. 

The  Argentine-Chilean  Boundary  in  the  Puna  of  Atacama.— In  the 

boundary  agreement  of  1896  between  Chile  and  Argentina,  a  distinction  was  made 
between  the  portions  of  the  line  north  and  south,  respectively,  of  26°  52'  45",  the 
final  decision  south  of  that  parallel  being  referred  to  Her  Majesty's  Government, 
while  to  the  north,  as  far  as  23°,  the  question  was  placed  on  a  different  footing,  the 
concurrence  of  Bolivia  being  requisite.  Between  23°  and  26°  52'  45"  the  Argentine 
claim  embraced  all  the  country  as  far  west  as  the  high  main  chain  of  the  Andes, 
considerably  west  of  Zapaleri,  on  the  provisional  Bolivian-Chilean  boundary  of  1896. 
Chile,  on  the  other  hand,  claimed  the  whole  tract  between  the  main  Cordillera  and' 
the  continuation  of  the  Cordillera  Real  of  Bolivia,  the  proposed  line  turning  sharply 
to  the  west  at  the  Pato  de  Ventura,  towards  the  pass  of  San  Francisco  and  Mount 
Tree  Cruses.  The  attempts  of  the  Commissioners  to  arrive  at  an  agreement  proving 
unsuccessful,  the  decision  was  placed  in  the  hands  of  Mr.  Wm.  Buchanan,  U.S.. 
Minister  in  Argentina,  with  one  representative  of  either  country.  The  decision  was 
given  last  spring,  and  resulted  in  assigning  to  Argentina  the  greater  part  of  the* 
contested  territory.  The  boundary-line  is  fixed  t  s  running  through  a  large  number 
of  summits  and  other  points  in  the  neighbourhood  of  the  main  Cordillera,  starting, 
from  the  intersection  of  the  23rd  parallel  with  the  67th  meridian,  the  principal 
points  mentioned  being  the  Cerro  de  Rincon,  the  Volcano  Socompa,  Mount  Llul- 
laillaco,  the  volcano  Azufre  or  Lastarria,  and  Mount  Aguas  Blancas.  The  last 
point  fixed  towards  the  south  is  the  summit  of  the  Sierra  Nevada,  as  shown  on  the 
Argentine  map,  with  the  altitude  of  6400  metre*.  From  this  point  a  straight  line 
will  be  drawn  to  that  point  on  the  parallel  of  26°  52'  45",  which  shall  eventually  be 
fixed  by  Her  Majetty's  Government.  The  country  lying  between  the  two  Cordil- 
leras, which  has  been  the  subject  of  the  recent  difficulty,  is  a  high  plateau  with 
large  salt  lakes  and  numerous  volcanoe?,  tome  si  ill  active,  and  possessing  mines  of 
gold,  tilver,  copper,  and  nickel,  as  well  as  alluvial  gold.     Borax  is  alsj  obtained* 
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The  pastures  ere  poor,  and  atiiall  numbers  of  llamas,  goal*,  e'ueep,  mod  mules  a 
retftd  aim  few  places  only. 


ABUEKTINE-CBILIAH   BOCStlAHV. 


Ba-neunrement  of  the  Are  of  the  Meridian  of  Quito  —  At  the  Inter- 
national Getdatic  Conference  held  at  Stuttgart  lost  year,  it  was  laid  down  aa 
desirable,  at  the  instance  of  the  American  delegate,  that  the  measurement  of  the 
equatorial  arc  of  the  meridian,  in  the  neighbourhood  of  Quito,  carried  out  lait 
century  by  MM.  Bouguer,  La  Condatnine,  and  God  in,  should  be  revised  with  the 
gnateet  accuracy  possible  by  the  help  of  modern  methods.  The  idea  has  been  taken 
up  warmly  in  France,  and  a  Committee  apjointed  to  consider  the  question  resolved 
last  January  to  recommend  the  project  to  the  consideration  of  Government,  suggest- 
ing as  desirable  the  measurement  of  an  arc  of  6°  to  6°,  so  that  the  result  might 

Y  2 
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admit  of  comparison  with  similar  operations,  now  being  carried  oat  in  the  Old 
World.  The  despatch  of  a  preliminary  expedition  was  recommendel,  and  on  May 
15  last  the  announcement  was  made  to  the  Paris  Academy  of  Sciences  that  the 
French  Government  had  entrusted  the  task  to  Captains  Maurain  and  Lacombe, 
experienced  officers  of  the  geodetic  section  of  the  Service  Ge'ographique.  They  are 
commissioned  to  execute  a  general  reconnaissance  of  the  ground,  and  to  collect  all 
the  information  necessary  for  the  due  prosecution  of  the  enterprise. 

Dr.  Herrmann  Meyer  in  Central  Brazil. — A  letter  from  Dr.  Herrmann 

Meyer,  printed  in  the  Verhandlungen  of  the  Berlin  Geographical  Society  (Nog.  5. 
and  6, 1899),  gives  an  account  of  that  traveller's  movements  down  to  March  last.  Dr. 
Meyer  was  then  at  Cuyaba,  about  to  set  out  for  the  more  serious  part  of  his  journey, 
but  he  had  already  travelled  extensively  in  the  southern  provinces  of  Brazil,  and  gives 
useful  information  regarding  the  present  state  of  affairs  in  them  and  also  in  Mato 
Grosso.  He  bad  visited  all  the  German  colonies  in  the  south,  and  reached  the  military 
colony  of  Alto  Uruguay  and  the  district  of  Misiones,  forming  satisfactory  con- 
clusions as  to  the  suitability  of  the  country  for  colonization  and  the  prospects  of  the 
proposed  upper  Uruguay  railway,  the  surveys  for  which  have  already  been  begun. 
He  had  also  paid  a  visit  to  the  Detale  Indians  on  the  Rio  de  Varzea,  but  found  that 
they  had  retained  little  of  their  original  character,  having  become  much  mixed  with 
the  Negro  stock.  At  Nonohay,  on  the  upper  Uruguay,  and  in  several  other  localities, 
there  are  settlements  of  the  same  race,  -which  is  said  to  be  related  to  the  Caingang 
of  Parana  and  Santa  Oatharina.  From  Pelotas,  in  the  south  of  Rio  Grande,  Dr. 
Meyer  went  overland  to  Montevideo,  and  then  via  Buenos  Aires  to  Di&mantino  and 
Cuyaba.  Here  he  found  that  much  activity  had  lately  prevailed  owing  to  the 
attempts  to  open  up  the  rubber  trade,  but  several  expeditions  had  met  with  disaster. 
Captain  Duarte  and  several  companions  had  succumbed  to  fever  while  on  a  journey 
down  the  Arinos,  a  tributary  of  the  Tapajos.  Colonel  Castro  had  sought  in  vain  for 
the  legendary  "  Marty rios  "  mines,  but  had  been  shown  a  supposed  ancient  burial- 
place  of  the  Indians  near  the  Eulisehu.  He  was  about  to  start  anew  in  search  of  the 
old  mines  of  Arayes.  Two  Americans,  named  Williamson,  had  gone  to  the  Xingu 
by  the  Eulisehu,  but  had  not  since  been  heard  of;  while,  lastly, an  Italian,  Dr. 
Pasini,  had  descended  the  Arinos  and  Tapajos  in  company  with  a  surveyor,  and 
had  made  an  accurate  chart  of  those  rivers  down  to  the  Sal  to  Augusta  Dr.  Meyer 
hoped  to  obtain  for  publication  some  account  of  their  journey.  He  had  been  already 
engaged  on  anthropological  researches,  and  his  preparations  for  his  journey  to  the 
Xingu  were  completed.  He  hoped  to  announce  its  successful  termination  by  the 
end  of  the  year,  e.ther  from  Cay  aba,  Goyaz,  or  Para. 

Br.  Kriiger's  Explorations  in  Patagonia— Dr.  Paul  Eruger,  who,  like  Dr. 

Steffen,  has  devoted  several  seasons  to  the  exploration  of  the  Andes  of  Patagonia 
from  the  Chilian  side,  describes  briefly  his  latest  expedition  in  a  recent  number  of 
the  Verhandlungen  of  the  Berlin  Geographical  Society  (1899,  Nos.  5  and  6).  It  will 
be  remembered  that  for  some  time  past  a  problem  has  existed  as  to  the  ultimate 
destination  of  the  Futaleufu,  a  stream  which  occupies  an  important  longitudinal 
valley  in  the  portion  of  the  Cordillera  cut  by  the  43rd  parallel  of  south  latitude. 
Dr.  Eriiger's  exploration  of  the  Corcovado  in  1898  proved  that  the  latter  stream 
has  no  connection  with  the  Futaleufu,  as  had  before  been  thought  probable.  On 
the  other  hand,  it  had  been  suggested,  though  Dr.  Kriiger  did  not  share  the  opinion, 
that  the  Futaleufu  joined  the  Palena.  This  uncertainty  has  been  set  at  rest  by 
Dr.  Kriiger's  latest  expedition,  on  which  he  spent  some  six  months  during  the 
season  of  1898-99.  He  directed  his  attention  to  the  Rio  Yelcho,  the  importance  of 
which  he  had  for  the  first  time  demonstrated  during  the  previous  year.  Its  mouth 
is  in  42°  54'  S.  lat,,  where  it  forms  a  large  delta  with  many  channels,  of  which  the 
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southernmost  is  the  chief.  The  stream  was  ascended  in  a  cutter  and  two  rowing - 
boatf,  and  proved  more  easily  navigable  than  is  usually  the  case  with  Patagoniau 
rivers.  For  the  first  30  miles,  during  which  it  came  from  the  south-east,  it  had  the 
character  of  a  forest  stream  with  clear  green  water,  and  a  breadth  of  from  150  to 
over  300  yards.  Its  valley  is  comparatively  narrow,  but  the  ground  on  both  sides 
presents  facilities  for  road-making.  On  the  north  a  wooded  plain  extends  for  some 
distance.  On  December  2  Dr.  Kriiger  reached  a  lake  15  miles  Ion?,  formed  by  the 
river  at  an  elevation  of  200  feet.  Its  shores  are  so  steep  that  it  would  be  impossible 
to  follow  them  by  land.  Beyond  the  lake  the  river  was  still  navigable  for  a  short 
space,  the  total  distance  traversed  by  boat  being  over  55  miles.  Unlike  many  of 
the  Patagonian  rivers,  it  derives  a  comparatively  small  part  of  its  volume  from 
tributaries.  In  43°  27'  S.  a  sudden  change,  both  in  the  direction  and  character  of 
the  stream,  takes  place,? as  it  there  comes  from  the  north-east  and  flows  like  a 
mountain  torrent  through  a  succession  of  narrows,  progress  through  the  forest  on 
its  banks  being  for  a  time  excessively  difficult.  Subsequently  the  valley  took  an 
easterly  direction,  and  it  became  possible  to  proceed  in  canvas  boats,  which  were 
afterwards  exchanged  for  wooden  ones  made  by  Dr.  Kniger's  men.  The  river 
was  followed  to  the  debouchure  of  the  Corintos  into  the  "  Valley  of  the  16th 
October,"  and  its  identity  with  the  Futaleufu  was  thus  established.  The  journey 
has  also  disclosed  a  comparatively  easy  route  from  the  sea  to  the  colonies  on  the 
Futaleufu  and  its  tributaries,  while  during  further  explorations  in  the  district 
adjoining  the  upper  Futaleufu,  a  good  alternative  route  via  the  Benihue  and  Lake 
Barros  Arana  was  shown  to  exist.  After  regaining  the  coast,  Dr.  Kriiger  was  able 
to  make  some  rectifications  in  the  maps  of  the  districts  adjoining  the  mouth  of  the 
Yelcho. 

POLAR  REGIONS. 

Peary's  Arctic  Expedition. — The  Brooklyn  Standard  Union  for  July  15 
contains  a  full  account  of  the  arrangements  made  by  the  Peary  Arctic  Club  for  the 
carrying  of  supplies  to  the  explorer  during  the  present  summer,  together  with  a 
hitherto  unpublished  narrative  by  Peary  himself,  of  his  voyage  last  summer  from 
Sydney,  C.B.,  to  Etah  in  Foulke  Fiord,  on  the  eastern  shore  of  Smith  sound.  The 
Peary  Club  expedition  has  been  despatched  in  accordance  with  the  explorer's  in- 
structions drawn  up  before  his  departure,  and  is  under  the  leadership  of  Mr.  Herbert 
L.  Bridgman,  a  member  of  the  Peary  auxiliary  expedition  of  1894.  The  screw 
steamer  Diana,  Captain  Samuel  Bar  tit  tt  master,  has  been  secured  for  the  voyage. 
The  ship  is  regarded  as  one  of  the  best  of  the  St.  John's  sealing  fleet,  and  was  em- 
ployed by  the  Canadian  Government  in  1897  for  the  examination  of  the  entrances 
to  Hudson  bay.  Her  captain  belongs  to  the  well-known  Bartlett  family  of  New- 
foundland, being  brother  of  Captain  John  Bartlett  of  the  Windward,  and  of  Captain 
Harry  Bartlett  who  commanded  the  Falcon  in  the  1893-94  Peary  expeditions. 
Ample  supplies  of  provisions  have  been  despatched  in  the  Diana,  which  sailed  from 
St.  John's  on  July  15,  and  after  calling  at  Disco  and  Upernavik,  will  proceed  to 
Bowdoin  bay,  in  Ingle  field  gulf,  where  intelligence  of  the  explorer  and  his  party  will 
probably  be  obtained.  Failing  this  the  ship  will  proceed  to  Littleton  island,  and, 
in  accordance  with  Peary's  instructions,  supplies  will  be  left  at  one  or  other  of  these 
places.  The  members  of  the  present  expedition  do  not  expect  to  meet  Peary  in 
person,  as,  if  all  has  gone  well,  the  latter  should  be  at  some  far  northern  point ;  it  is 
thought,  however,  that  letters  will  have  been  sent  bacL  by  the  E&kiroo,  who  on  their 
return  north  will  also  carry  despatches  to  the  explorer.  It  is  hoped  that  news  may 
also  be  obtained  of  Captain  Sverdrup's  party  in  the  Fram,  and  in  view  of  this 
letters  and  newspapers  have  been  transmitted  from  Norway  to  be  carried  by  the 
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Diana,  Three  indepandent  parties  have  accompanie  1  the  expedition,  one  under 
Prof.  William  Libbey  for  deep-sea  scientific  work,  and  one  headed  by  Robert  Stein 
of  Washington,  to  spend  one  or  two  winters  in  Ellesmere  Land,  in  addition  to  a 
party  of  sportsmen.  Mr.  Peary's  account  of  last  year's  voyage  states  that,  help-*d 
by  favouring  winds,  the  Hope  reached  the  latitude  of  Cape  Farewell  on  July  12, 
five  days  after  leaving  Sydney.  On  the  15th*  the  edge  of  the  East  Greenland 
ice  was  sighted.  This  was  Ust  year  unusually  wide  and  heavy,  but  it  was  at  last 
successfully  parsed.  Progress  was  again  rapid  until  Melville  bay  was  reached, 
when  the  ice  agaiu  formed  a  serious  obstacle.  The  Hope  was  nipped  on  one  occa- 
sion, but  finally,  after  great  difficulties,  Cape  York  was  reached,  where,  however,  the 
settlement  was  found  desertei,  as  was  also  that  in  Parker  Snow  bay.  The  first 
natives  were  met  on  Saunders  island,  70  miles  from  Cape  York,  and  from  them  it 
was  learnt  that  the  winter  had  been  long  and  cold,  and  the  spring  catch  of  walrus 
had  been  a  complete  failure.  Fortunately,  however,  an  abundant  supply  of  dogs 
was  available.  After  the  arrival  of  the  Windward,  the  two  ships  cruised  between 
Whale  sound,  Hakluyt  i*laod,  and  Littleton  island,  obtaining  some  walrus, 
and  finally  separating  at  Etah,  in  Foulke  fiord,  the  Hope  going  south,  and  the 
Windward  north.  Some  80  tons  of  coal  were  landed  from  the  Hope  for  the 
Windward' e  use  on  her  return,  while  a  depot  of  provisions  was  to  be  made  at 
Littleton  island.  Of  the  further  experiences  of  the  Windward  nothing  is  yet 
known. 

Mr.  Wellman's  Expedition. — According  to  a  telegram  from  Tromso,  dated 
August  17,  the  steamship  Capella  arrived  there  that  diy  with  Mr.  Walter  Well- 
man  and  the  survivors  of  his  North  Polar  expedition.     In  the  autumn  of  1898, 
after  reaching  Franz  Josjf  Land,  it  is  stated,  an  outpost,  called  Fort  McKinley,  was 
tstablished  in  lat.  8L°  (possibly  in  Wilczek  Land),  and  a  house  was  built  of  rocks 
roofed  over  with  walrus  hides.     Here  two  men,  Paul  Bjoervig  and  Bernt  Bentzen 
(who  was  with  Nansen  in  the  Fram),  remained  there  during  the  winter.     The 
main  party  wintered  in  a  canvas- covered  hut,  namtd  Harms  worth  House,  at  Cape 
Tegetthoff,  on  Hall  island,  in  lat.  80°  N.    In  the  middle  of  February,  before  the 
sun  appeared,  and  in  the  depth  of  winter,  Mr.  Wtllmau,  with  three  Norwegians 
and  forty-five  dogs,  started  north.    On  reaching  Fort  McKinley,  they  found  that 
Bentzen  had  died  two  mouths  before,  but  Bjoervig  was  well  and  cheerful.    Pushing 
northwards  through  ice  with  severe  storms  and  a  temperature  for  ten  days  40°  to 
50°  below  zero,  it  is  stated  that  the  party  discovered  new  lands  north  of  the 
Frenden  (no  doubt  Frieden)  islands  (Nansen's  HvidtUnd).     In   the  middle  of 
March  Mr.  Wellman  unfortunately  fell  into  a  crevasse  and  so  severely  injured  his 
leg  that  the  party  had  to  retreat.     Two  days  later,  it  is  stated,  an  earthquake 
crushed  many  dogs  and  destroyed  sledges.     Had  it  not  bee  a  for  these  misfortune*, 
it  is  stated,  all  hands  were  confident  of  reaching  87°  or  88°  N.    Mr.  Wellman  had 
to  hd  dragged  in  a  sledge  for  200  miles  to  headquarters,  which  were  reached  early  in 
April.    In  subsequent  sledge  journeys,  it  is  stated,  the  expedition  explored  un- 
known regions,  and  important  scientific  work  was  done  by  Dr.  Hofmano,  Lieut. 
Baldwin,  and  Mr.  Hanlan.    The  CapeUa  arrived  at  Cape  Tegetthoff  on  July  27. 
On  August  9  she  met  the  Duke  of  Abruzzi's  ship ;  all  on  board  were  well.     No 
traces  of  Andree  were  found  in  Fraoz  Josef  Land.     It  would  seem  from  this  sum- 
mary that  Mr.  Wellman's  journey  was  made  up  the  last  side  of  Franz  Josef  Land ; 
hut  further  details  will  be  awaited  with  interest. 

Drift  casks  for  the  Determination  of  Arctic  Currents. — The  Comptes 


As  the  loth  is  again  mentioned  later,  this  is  possibly  a  misprint  for  13th. 
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£endus  of  the  Paris  Geographic  Society  (May,  1899)  contains  the  announcement 
from  San  Francisco  that  the  experiments  with  casks  for  the  elucidation  of  the  arctic 
currents,  proposed  by  Commander  Melville,  are  to  be  made  under  the  auspices  of 
the  Philadelphia  Geographic  *1  Society.  The  United  States  Government  have 
agreed  to  co-operate,  and  fifty  casks,  specially  constructed  at  San  Francisco,  will  be 
set  adrift  in  various  parts  of  the  Arctic  ocean  by  the  revenue  cutter  Bear,  and  by 
vessels  of  the  Pacific  Steam  Whaling  Co.  and  of  the  firm  of  Liebes  and  Co.  Com- 
mander Melville's  plan  has  already  been  described  in  the  Journal  (vol.  xii.  p.  194). 

Russian  Arctic  Research. — The  Russian  Government  has  granted  the  sum 
of  £6000  for  the  purchase  of  a  ship  for  arctic  exploration,  for  an  expedition  which 
is  to  be  sent  out  for  exploring  the  New  Siberia  islands  and  SannikofFd  Land  under 
Baron  Toll. 

MATHEMATICAL  AMD  PHYSICAL  GEOGRAPHY. 

The  Eastern  Margin  of  the  North  Atlantic  Basin.— An  instructive  paper 

on  this  subject,  by  Mr.  W.  H.  Hudleston,  appears  in  the  Geological  Magazine  for 

March  and  April  of  the  present  year.  The  ftature  to  which  especial  attention  is 
•devoted  by  the  writer  is  the  "  sub-oceanic  continental  slope,"  which  constitutes  the 

true  eastern  margin  of  the  North  Atlantic  bas:n,  an1,  running  through  51°  of 

latitude  with  a  mean  direction  slightly  west  of  the  meridian  of  Greenwich,  has 

a  total  length,  including  sinuosities,  of  no  less  than  5000  miles.  This  slope  is 
-described  by  the  writer  as  performing  a  double  function :  in  the  first  place,  as  the 

more  or  less  abrupt  termination  of  a  continental  miss,  affording  relief  to  the  periodic 
-strain,  and  becoming  at  times  the  seat  of  dynamic  energies  of  great  force;  and  in 

the  second,  containing  all  but  the  surface  waters  of  the  oceans  within  its  limits. 

In  presenting  a  general  hydrographic  description  of  the  North  Atlantic  basin, 
.Mr.  Hudleston  deals  in  turn  with  (I)  the  North  Polar  ocean  and  the  Norwegian 

Atlantic ;  (2)  the  Icelandic  shallows,  due  to  volcanic  extravasation,  and  forming  a 
.partial  interruption  of  the  great  north-to-south  depression;  and  (3)  the  British 

Atlantic  and  Bay  of  Biscay;  the  description  in  each  case  being  followed  by  a 

-  consideration  of  the  geological  bearing  of  the  facts.  In  laying  stress  on  the  linear 
arrangement  of  the  North  Atlantic  oceanic  depression,  which  since  the  voysge  of 
the  Fram  is  known  to  be  continued  northwards  between  Greenland  and  Spitsbergen 

-  into  the  North  Polar  basin,  the  writer  touches  on  the  great  question  of  the  perma- 
~nence  or  non-permanence  of  the  great  features  of  the  Earth's  crust,  showing  the 

inconclusive  nature  of  many  of  the  arguments  brought  forward  by  supporters  of  the 
•latter  view,  with  whom  the  onus  proband i  may  justly  be  considered  to  rest.    Another 

point  to  which  criticism  is  applied  is  tbo  supposed  existence  of  canons  and  escarp- 
-ments  on  the  margin  of  the  Bay  of  Biscay.    The  conclusions  to  be  drawn  from  a 

-  study  of  the  whole  question  are  summed  up  at  the  end  of  the  paper.  The  writer 
holds  that  the  true  eastern  boundary  of  the  North  Atlantic  basin  is  the  submerged 
slope  lying  beyond  the  edge  of  the  submerged  platform ;  that  the  edge  of  the  plat- 
form ranges  from  about  80  to  250  fathoms;  that  the  sub-oceanic  slope — the  true  limit 
between  the  continental  and  oceanic  areas — may  be  traced  more  or  less  distinctly, 
though  of  unequal  strength  and  interrupted  by  extensive  basaltic  eruptions,  as  far  as 
the  north-west  of  Spitsbergen,  where  the  north-north-east  trend  becomes  easterly  in 
'face  of  the  North  Polar  ocean ;  and  that  local  changes  to  the  extent  of  500  fathoms 
*rould  still  leave  the  great  depths  unaffected. 
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CORRESPONDENCE. 

M.  Dntreuil  de  Ehins  in  Central  Asia. 

Paris,  20  Boulevard  des  Invalides,  Aout  4,  1899. 
Madame  Run h art,  dont  vous  connaissez  certainement  le  long  et  douloureux 
voyage  dans  lo  Tibet  oriental,  vient  de  m'e'crire  pour  me  faire  part  des  renseigne- 
ments  quelle  et  son  mari  ont  recueillis  sur  la  triste  affaire  qui  a  amene  la  mort 
de  Dutreuil  de  Rhin*.  Les  temoignages  de  tous  ceux  que  M.  et  Mme.  Rijnhart 
ont  interroges  concordent  entierement  avec  le  recit  que  j'ai  public  des  evenements 
en  question.  Person ne  ne  connaissait  rien,  dit  en  propre  termes  ma  correspon- 
dante,  des  faits  racontes  par  le  Dr.  Uedin.  La  dessus  tout  le  monde  est  d'accord, 
le  Cbinois  de  Tong-kar,  attache  com  me  interprete  a  l'expedition  envoy  ee  a  Tong- 
bou-mdo  par  le  vice-roi  du  Chen-kan,  le  lama  mongol  qui  sert  d'interprete  au 
fonctionnaire  cbinois  que  le  Legat  Imperial  de  Si-niog  d&egue  de  temps  a  autre  a 
Gy6-rgoun-do,  enfin  d'une  maniere  generate  tous  les  Ti  be  tains  des  environs  de 
Gye-rgoun-do  bien  places  pour  savoir  le  detail  des  faits  a  cause  de  leur  yoisinage 
des  lieux  cu  Dutreuil  de  Rhins  a  peri.  Le  premier  homme  cite  ci-dessus,  dont 
M.  et  Mme  Rijnhart  avaient  pu  apprecier  auparavant  le  caractere  honorable,  a  e*te 
rencontre  par  eux  a  Baron g-Tsad am,  le  second  a  ete  vu  par  Mme.  Rijnhart  seule  il 
Gye-rgoun-do  meme.  Je  ferai  remarquer  que  le  missionnaire  hollandais  et  sa 
femme  sont  les  seuls  Eurofeens  qui,  depuis  notre  propre  voyage,  aient  p4o£tr£ 
aasez  pres  de  l'endroit  ou  notre  caravane  a  6te  attaquee,  les  eeuls  aussi  qui  aient 
pu  causer  avec  les  indigenes  sans  le  secours  d'un  interprete.  D'ailleurs  les  te~ 
moignages  qu'ils  ont  recueillis  ne  font  que  confirmer  le  resultat  deja  acquis  par 
l'enquete  officielle  chinoise. 

Comme  le  Journal  de  votre  Socicte  s'est  fait  autrefois  V6cho  de  bruits  dont 
l'inexactitude  est  ainsi  definitivement  demon tiee,  j'o6e  compter,  Monsieur,  sur 
votre  haute  courtoisie  pour  userer  cette  rectification  sous  la  forme  que  voua 
jugercz  convenable.  Je  n'entends  pas  plus  polemiquer  aujourd'hui  sur  cette 
vieille  question  que  je  ne  Fait  fait  autrefois,  j'entends  seulement  cod  stater  des  faits- 
indiscutablement  acquis. 

F.  Grenard. 

Bear  Island. 

On  p.  55  of  the  July  number  of  the  Geograjrfacal  Journal  you  publish  a  map 
of  Bear  island,  made  by  the  Swedish  Polar  Expedition  of  1898.  I  desire  to  call 
attention  to  important  mistakes  in  nomenclature  which  should  be  corrected. 

Io  Purchases  account  of  Poole  and  Beimel's  expedition  of  1605,  it  is  stated  that 
they  gave  to  the  hill  at  the  south  of  the  island  (the  one  whose  slopes  were  climbed 
to  call  for  help)  the  name  Mount  Misery.  "  Likewise,"  continues  Poole,  "  there  is 
a  very  high  mountain  on  the  E.S.E.  point  of  this  island,  which,  because  Master 
Welden  and  I  (J.  Poole)  got  two  foxes  nee  re  it,  I  called  it  Mount  Maleperdus,. 
alluding  to  the  name  in  the  merrie  booke  of  Reinold  the  Foxe.'' 

The  Mount  Misery  of  the  new  map  and  Admiralty  chart  I  take  to  be  Mount 
Maleperdus,  whilst  Mount  Ilamberg  is  the  true  Mount  Misery. 

Martin*  Conway. 


(     329     ) 

MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1898-1899. 

May  8, 1899.— The  paper  read  at  this  meeting  (see  vol.  xiii.  p.  673)  was  "  Travels 
in  the  Bolivian  Andes."    By  Sir  Martin  Conway. 
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Addition  to  the  Library. 

By  HUGH  BOBIBT  KILL,  D.8a,  Librarian,  R.G.S. 

The  following  abbreviations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  eaoh  case  written  in  full : — 


A.  m  Academy,  Academic,  Akademie. 
Abb.  s  Abhandlungen. 

Ann.  =>  Annals,  Annates,  Annalen. 

B.  *  Bulletin,  Bollettino,  Bolctim. 
Com.  s  Commerce. 

0.  Bd.  =  Coniptes  Rend  us. 

Erdk.  =  Erdkunde. 

G.  m  Geography,  Geographie,  Gcografia. 

Gem,  s  Gesellschaft. 

L  m  Institute,  Institution. 

Iz.  s  Izvestiya. 

J.  »  Journal. 

k.u.  k.  =  kaiserlioh  und  koniglicb. 

M.  m  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  Meraoires. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

R.  s  Royal. 

Rev.  =  Review,  Revue. 

S.  =  Society,  Socie'te',  Selskab. 

Sitzb.  =  Silzuogsbericht. 

T.  as  Transactions. 

V.  =  Verein. 

Verh.  =  Yerhandlungen. 

W.  =  Wissensohaft,  and  compounds. 

Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Journal  is  10  x  6§ . 

A  selection  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  *  Journal.'' 

EUHOPE. 

Alps— Lakes.  Be  v.  Q.  ltaliana  6  (1899) :  420-421.  Halbfass. 

Dati  morfometrici  di  alouni  lagbi  prealpini.    Pel  Dottore  Guglielmo  Halbfass. 
Aistria— Bosnia.  Deutsche  G.  Blatter  22  (1899) :  71-85. 

Jajeo,die  site  Konigsstadt  Bosuiens.     Von  Dr.  Martin  Brass. 

Aistria— Poland.  

Akademia  Umiejetaosoi  w  Krakow ie.  Sprawozdanie  Komisyi  Fizyograficznej. 
T.  zxxiii.  w  Krakowie,  1898.  Size  9|  x  b\  pp.  xviii.  200,  212,  und  46.  Presented 
Of  the  Cracow  Academy  of  Sciences. 

Austrian  Alps. 


Biebenter  Jahres-Bericht  des  Sonnblick-Yereines  fiir  das  Jahr  1898.    Wien,  1899. 

8ize  12  x  8,  pp.  GO.     Illustration*. 

This  report  contains  articles  on  some  ancient  customs  of  the  Austriau  mountain 
People,  a  libt  of  minerals  found  on  the  Sonnblick,  and  the  results  of  recent  meteoro- 
logical observations  on  the  mountain. 

Auras.  C.  R d.  128  (1899):  1471- 1 473.  Thoolst. 

Carte  bathyme'trique  de  l'arcliipel  dcs  A  cores.    Note  de  M.  J.  Thoulet. 
Describes  the  additions  made  by  the  Prince  of  Monaco  to  our  knowledge  of  the  bed 
of  the  ocean  round  the  Azores. 

Balkan  Peninsula.  Pttermanns  M.  45  (1899) :  97-100.  Maeh. 

Beitrage  zur  Ethnographie  der  Balkanhalbinsel.     Von  Richard  v.  Mach.     With 
Maps. 
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Belgium.  Lancaster. 

Le  climat  de  la  Belgique  en  1897.  Par  A.  Lancaster.  Bruxellea,  1898.  Size 
7x5,  pp.  202.    Map  and  Diagrams.    Presented  by  the  Author. 

Belgium.  B.S.R.  Beige  G.  23  (1899):  136-144.  Bahlr. 

Le  Vallon  dee  Chaudieres  (Baasin  de  l'Ambleve).  Par  Edmand  Rahir.  With 
Illustration*. 

Belgium— Canals.  P.I.  Civil  Engineers  186  (1899) :  282-306.         Vernon-Hareourt. 

The  Brussels  International  Congress  on  Navigation  of  1898 ;  the  Bruges  Ship- 
Canal  ;  and  New  Works  at  Ostend  and  Antwerp.  By  L.  F.  Vernon-IIarcourt. 
With  Plans  and  Sections. 

Denmark— Oeeanographical  Observations.  ■ 

Beretning  fra  Kommissionen  for  videnskabelig  Unders0gelse  af  de  danske  Farvande. 
Andet  Bind.  F0rste  Hefte.  Ditto  Andet  Hefte.  Kjobenhavn,  1897-1899. 
Size  13  x  10,  and  14  x  10|,  pp.  32  and  80.    Diagrams.    Presented  by  the  Author. 

Europe— Maps.  Haardt  ▼.  Hartenthuni. 

M.  k.  u.  k.  Militar-G.  J.  18, 1898  (1899) :  112-159. 
Die  militarisch  wicbtigsten  Kartenwe'rke  dcr  europaischen  Staaten.    Yon  Yinoenz 
Hnardt  von  Hartenthurn.     With  Maps. 

An  account  of  the  most  important  large-scale  Government  maps  of  the  different 
countries  of  Europe. 

Europe— Meteorology.  Met.  Z.  16  (1899) :  241-250.  Kassner. 

Ueber  die  Bewblkung  in  Europa  an  Cyklonen-  uud  Anticyklonen-Tagen.  Yon 
Dr.  C.  Kassner. 

On  the  distribution  of  cloud  over  Europe  in  cyclonic  and  antioyclonio  weather. 

France.  Mem.  S.  Speleologie  3  (1898) :  1-16.  Janet. 

L'Embnt  dc  Caussols  (Alpos-Maritimes).  Par  M.  Arm  and  Janet.  With  Plans 
and  Illustration. 

Prance.  Leroux. 

Le  Massif  Central.  Histoire  d'une  region  de  la  France.  Par  Alfred  Leroux. 
A  vols.  Paris :  E.  Bouillon,  1898.  Size  10  x  6|,  pp.  (vol.  i.)  xxviii.  and  432 ;  (vol. 
ii.)  388 ;  (vol.  iii.)  312.    Price  21s. 

This  historical  study  is  based  throughout  on  geographical  conditions,  and  it  brings 
out  the  control  always  exerted  by  the  physical  conditions  of  the  region  on  the  inhabi- 
tants and  their  industries. 

France.  Reolus. 

Le  Plus  Beau  Boyaume  sous  le  Ciel,  Decrit  par  Ones  i  me  Keel  us.    Paris :  Hachette 

et  C1",  1899.    Size  9|  X  7,  pp.  862.    Price  9*. 

A  picturesquely  written  description  of  the  geography  of  France,  full  of  accurate 
detail  happily  applied  to  the  elucidation  of  geographical  principles.  Although  without 
maps  or  illustrations,  the  volume  is  a  model  of  typographical  grace,  and  there  is  an 
ample  index. 

Franee— Brittany.  P.  dinadian  I.  2  (1899) :  11-14.  MacaUum. 

The  Prehistoric  Monuments  of  Brittany.    By  Prof.  A.  B.  MacaUum. 

France— Isere.  Spelunca  4  (1898) :  115-122.  Mellier. 

Projet  d' utilisation  de  la  grotte  de  Goule-Noire  (Isere).    Par  M.  Etienne  Mellier. 

The  proposal  outlined  in  this  paper  is  to  utilize  caverns  as  underground  reservoirs, 
and  so  store  up  and  employ  to  the  best  advantage  the  rainfall  of  the  district. 

France— Jura.  Spelunca  4  (1898)  :  109-1 15.  Founder. 

Note  pre'Jirainaire  sur  quelques  explorations  spe*le'ologiques  dans  le  Jura.  Par  M. 
E.  Fournier. 

France— Savoy.  Deutsche  Jiundschau  G.  21  (1899) :  385-402.  Mader. 

Auf  den  Monnier.    Von  Dr.  Fr.  Mader.     With  Illustrations. 
Germany — Gravity.  Haatemann. 

Veroffentlichung  des  Konigl.  Preussisehen  Geodatisehen  Institutes.  Bestimmung 
der  lntensitat  der  Schwerkraft  auf  fiinf  und  funtzig  Stationeu  von  Hadersleben  bis 
Koburg  uud  in  der  L'mgebung  von  Gottingen.  Bearbeitet  von  L.  Haasemann. 
Berlin  :  P.  SLinkiewicz.  1899.  Size  10  x  7J,  pp.  96.     Plates. 
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Holland— Bibliography.  Thomt. 

Reading  List  on  the  Netherlands.  By  Elisabeth  Gertrude  Thome.— University  of 
the  State  of  New  York,  State  Library  Bulletin.  Bibliography  No.  9.  April,  1898. 
Albany,  1898.     Size  10  X  7,  pp.  185-207. 

Iceland.  Thoroddzen. 

Explorations  in  Iceland  during  the  years  1881-98.  By  Dr.  Tb.  Thoroddzen.  From 
the  Geographical  Journal  for  March  and  May,  1899.  Size  10x6$,  pp.  56.  Map 
and  Illustration*. 

Italy— Apulia.      Rir.  G.  Italxana  6  (1899) :  81-98, 193-200,  271-283.  Bertaeefci. 

Sulla  Plastic*  e  la  Geologia  della  Regione  Pugliese.    Nota  di  Cosimo  BertacchL 

Italy— Sicily.  Biv.  G.  Italxana  6  (1899) :  284-290.  Marinelli. 

Spostamento  della  foce  del  Simeto  (Sicilia).  Nota  di  Olinto  Marinelli.  With 
Sketch-map. 

On  the  changes  in  the  position  of  the  mouth  of  the  river  Simeto  between  1867  and 
J  897. 

Italy— Venice— Bibliography.  Sparry. 

Beading  List  on  Venice.  Bv  Helea  Sperry.—  University  of  the  State  of  New  York. 
State  Library  Bulletin.  Bibliography  No.  7.  February,  1898.  Albany,  1898. 
Size  10  x  7,  pp.  187-156. 

fltrway— Fisheries.         Rev.  Scieniiflque  11  (1899) :  673-681.  Perard. 

La  peche  en  Norvege.    Par  M.  J.  Perard. 

Stasia.  Petermanns  M.  45  (1899) :  129-146.  Immanual. 

Der  russische  Norden  und  die  Murman-Kiiite.    Von  Hauptmann  Fr.  Imtnanuel. 
With  Maps. 

lasaia— Finland.  Blackwood's  May.  166  (1899):  1-15.  

The  Downfall  of  Finland :  an  Object-Lesson  in  Russian  Aggression. 

Russia— Finland.  Meddelanden  Q.  Fdren.  Finland  4  1897-1898  (1899) :  1-81.        Borg. 

Fysillis-maantieteellisia  tutkimukaia  Kalvulan  pitaj'aasa.  Tehnyt  Vaiuti  Borg. 
With  Map  and  German  Abstract. 

On  the  parish  of  Kalvola,  in  South-Western  Finland,  describing  the  orography, 
hydrography,  vegetation,  ami  population. 

■ftassia — Finland.  Hammarstrom. 

Meddelanden  G.  F6ren.  Finland  4,  1897-1898  (1899) :  1-20. 
Om  Botombergen.    Af  R.  Hammarstrom.     With  Sketch-map  and  German  Abstract. 
On  the  Botom  mountains  in  the  south  of  the  province  of  Wasa. 

Cassia— Finland.  Hammarstrom. 

Meddelanden  G.  Fdren.  Finland  4,  1897-1898  (1899) :  1-32. 
Ataarinaelka  ojh  Valivesi  sjoar.    Af  R.  Hammarstrom.     With  Map  and  German 
Abstract. 

On  the  survey  of  Lakes  Atwirinselka  and  Valivesi,  with  bathymetrioai  map. 
iueeia— Finland.  Meddelanden  Q.  Fdren.  Finland  4, 1897-1898  (1899):  1-34    Hayren. 
Oranbestunden  i  Finland.    Af  A.  E.  Hayren.     With  Map  and  German  Abstract. 
On  the  pine  forests  and  pine-swamps  of  Finland  and  the  associated  undergrowths. 
Cassia— Finland.    Meddelandtn  G.  FGren.  Finland  4, 1897-1898  (1899)  :  1-13.     Hult 
Finland*  landryggar.    Af  R.  Hult.     WiUt,  German  Abstract. 

On  the  insufficiency  of  the  conventional  representation  of  heights  on  maps  to  show 
the  character  of  the  land-ridges,  which  are  the  most  conspicuous  features  of  the  con- 
figuration of  Finland,  and  the  advantage  of  using  methods  which  will  not  give  the 
appearance  of  a  mountain  range  to  every  watershed. 

Bnssia- Finland.    Meddelanden  G.  Fdren.  Finland  4,  1897-1898  (1899) :  13-14.    Halt. 

Die  Pflanzenregionen  des  finnl'andischen  Lappmarken.    Von  R.  Hult. 

The  original  text  in  Swedish  under  the  title,  "  V'aztregionerna  i  Finlands  lapp- 
ttarker,"  was  published  in  the  previous  number  of  the  FCreningen,  1897,  pp.  60-71. 

**ssiA— Finland.    Meddelanden  G.  Fbren.  Finland  4,  1897-1 89 S  (1899) :  1-22.     Halt. 

Nylandaka  dalar.    Af  R.  Hulc     With  Map  and  German  A'tstract. 

On  the  valleys  of  Nyland,  in  Southern  Finland. 
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Kussia— Finland.  Meddelanden  G.  FSren.  Finland  4,  1897-1898  (1899):  1-3. 
Dynerna  pa  Tauvonsaari.    Af  J.  E.  Boeberg.     With  Map. 
On  the  sand-dunes  of  the  Tauvonaaari  peninsula. 

Rufria— Finland.    Meddelanden  G.  FSren.  Finland  4,  1897-1898  (1899) :  1-14.    Strang. 
Djopkarta  ofver  Lojo  sjo.    V'astra  half  ten.     Af  A.  £.  Strong.     With  Map  and 
German  Abstract. 

Bathymetrical  mnp  of  the  Lojo  lake. 

Russia— Finland.  Meddelanden  G.  FSren.  Finland  4,  1897-1898  (1899)  :  1-29.  ThealenV 

Zigeuarnes  utbredning  i  Finland.  Af  Arthur  Thesleff.  With  Map  and  German 
Abstract. 

On  the  distribution  of  gypsies  in  Finland. 
Russia— Military  Cartography.  Tracks 

M.  k.  u.  A;.  Milit&r-G.  L  18,  1898  (1899)  :  169-224. 
Die  Entwicklung  der  russischen  Militar-Kartographie  vom  Ende  des  18.  Jahr- 
hunderts  bis  zur  Gegenwart.    Nach  officiellen  Quellen  bearbeitet  yon  Sigismund 
Truck. 

Sweden.  ■ 

STenska  Turistforeningens  Arsskrift  for  Ar  1899.  Stockholm :  Wahlstrom  «fc 
Widstrand.  Si*e  8}  x  5£,  pp.  viii.  and  444.  Illustration:  Presented  by  ti*e 
Srenska  Turist/drtningen. 

Turkey.  M.  k.  u.  k.  MilitarG.  T.  18, 1898  (1899):  97-111.  Steeb* 

Der  Ljubeten  in  der  Sara  PJanina.  Von  Christian  Ritter  v.  Steeb.  With  Sketch- 
maps. 

On  the  survey  of  the  mountain  group  of  the  Ljubeten. 
United  Kingdom— England.    Fortnightly  Rev.  66  (1899)  :  53-62.  Jacobs. 

The  Mean  Englishman.    By  Joseph  Jacobs. 

This  is  a  demographic  study  intended  to  illustrate  the  character  of  the  English- 
people  by  that  of  an  individual  fulfilling  the  average  conditions  of  the  Englishman  in 
every  particular. 

United  Kingdom— England.     Quarterly  J.  Gtolog.  S.  55  (1899):  129-169.  Oroonu 

The  Geological  Structure'  of  the  Southern  Malverns,  and  of  the  Adjacent  District 
to  the  West.     By  Prof.  T.  T.  Groom.     With  Plates  and  Sections. 

United  Kingdom— England — Education.  Hodgins. . 

Report  on  Popular  Education  in  England,  1897-98.  By  J.  George  Hodgins.  m.a., 
ll.d.  Being  Appendix  N  of  the  Report  of  the  Minister  of  Education  for  the  Pro- 
vince of  Ontario  for  the  year  1897-98.    Toronto,  1899.    Size  10  x  6J,  pp.  78. 

United  Kingdom — England.  Murray. 

A  Handbook  for  Travellers  in  Somerset.  Fifth  Edition.    London  :  John  Murray, 

1899.  Sise  7  x  4J,  pp.  xxxvi.  and  536.  Maps  and  Plans.  Price  6s.  Presented 
by  the  Publisher. 

The  county  of  Somerset  has  now  been  placed  in  a  volume  by  itself.  The  descrip- 
tions have  been  brought  up  to  date,  due  provision  being  made  for  the  wants  of  cyclists, 
and  the  book  is  admirably  supplied  with  clear  large-scale  maps. 

United  Kingdom— England.  Ward. 

Thorough  Guide  Series.  The  Eastern  Counties,  with  a  practical  Section  on  the 
Rivers  and  Broads.  Bv  C.  S.  Ward,  m.a.  Twenty-one  Maps  and  Plans,  by  J. 
Bartholomew.  Fourth  Edition— Revised.  London  :  Dulau  &  Co.,  1899.  Size  6| 
X  4$,  pp.  x.  and  144.     Price  '3s.  6d.     Presented  by  tlie  Publishers. 

United  Kingdom— Erratic  Blocks.      Brit.  Assoc.  R<p.  (1898) :  552-556.  

Erratic  Blocks  of  the  British  Isles.    Report  of  the  Committee. 

United  Kingdom— Ethnographical  Survey.    Brit.  Assoc.  Rep.  (1899) :  712-714.     

Ethnographical  Survey  of  the  United  Kingdom.— Sixth  Report  of  the  Committee. 
United  Kingdom— Geology.      Brit.  Assoc.  Rep.  (189s) :  530-546. 


Photographs  of  Geological  Interest  in  the  United  Kingdom.— Ninth  Report  of  the 
Committee. 

The  collection  of  photographs  of  geological  interest  amounted  at  the  date  of  thia- 
report  to  2001. 
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United  Kingdom— Ireland.      P.  R.  Irish' A.  5  (1899) :  223-268.  Brown*. 

The  Ethnography  of  Garumoa  and  Lettermullen,  in  the  County  Gal  way.  By 
Charles  B.  Browne,  m.d.     With  Plates. 

United  Kingdom— Ireland.       T.R.  Irish  A.  31  (1899) :  209-344.  Xaealiiter. 

On  an  Ancient  Settlement  in  the  South- Wett  of  the  Barony  of  Corkagniney,  County 
of  Kerry.    By  R.  A.  Stewart  Macalister.     With  Map  and  Plate*. 

A  detailed  description  of  a  series  of  ancient  buildings,  hitherto  very  imperfectly 
-described,  with  observations  on  their  probable  nature  and  origin. 

United  Kingdom— Ireland.     P.R.  Irish  A.  5  (1899) :  294-311.  Westropp. 

A  List  of  the  Bound  Towers  of  Ireland,  with  Notes  on  those  which  have  been  De- 
molished, and  on  four  in  the  County  of  Mayo.    By  Thomas  J.  Westropp,  m.a. 

*Qnitod  Kingdom— Meteorology.  

Report  of  the  Meteorological  Council  for  the  year  ending  March  31, 1898,  to  the 
President  and  Council  of  the  Royal  Society.  Loudon:  Eyre  &  Spottiswoode, 
1*98.  Size  10  x  6|,  pp.  140.  Map  and  Plans.  Price  lid.  Presented  by  the 
Meteorological  Office. 

United  Kingdom— Minos  and  Quarries. 


Mines  and  Quarries :  General  Report  and  Statistics  for  1898.  Part  i. — District 
Statistics.  Statistics  of  the  Persons  employed,  output,  and  accidents  at  Mines  and 
Quarries  in  the  United  Kingdom,  arranged  according  to  the  Inspection  Districts. 
London :  Eyre  and  Spottiswoode,  1899.  Size  13  x  bj,  pp.  46.  Maps.  Price  8d. 
Presented  by  the  Home  Office. 

The  total  number  of  people  employed  iu  mines  in  1898  was  741,125,  and  in  quarries 
134.478.  The  output  of  coal  for  the  year  was  202,054,516  tons,  and  that  of  iron-ore 
14,1764)38  tons.  Fatal  accidents  in  mines  caused  941  deaths,  and  iu  quarries  134. 
The  output  of  coal  showed  an  increase  in  all  districts  except  South  Wales  and  South- 
western England,  where  the  decrease  was  so  great  as  to  give  a  net  decrease  for  the 
year  of  75,000  tons. 

•United  Kingdom— Scenery.  Marr. 

The  Development  of  British  Scenery.  By  John  E.  Marr,  f.b.s.  [Beprinted  from 
Science  Progress,  vol.  vii.  (vol.  ii.  of  New  Series),  No.  8,  July,  1898.]  London : 
The  Scientific  Press,  1898.     Size  10  X  6},  pp.  12.     Presented  by  the  Author. 

On  the  scientific  study  of  the  forms  of  the  land. 

united  Kingdom— Scotland.  Morris. 

The  Geography  of  the  Forth  Valley.  By  David  B.  Morris.  Read  to  the  Stirling 
Natural  History  and  Archaeological  Society,  January  17,  1899.  (Reprinted  from 
the  Stirling  Journal  and  Advertiser.)  1899.  Size  7x5,  pp.  18.  Presented  by  the 
Author. 

An  endeavour  to  give  a  geographical  account  of  the  valley  of  the  Forth,  taking 
•  account  of  all  departments  of  the  science. 

▼attorn  Europe— Sub- Oceanic  Terraces.  Hull. 

On  the  Sub-Oceanic  Terraces  and  River  Valleys  off  the  Coast  of  Western  Europe. 
By  Prof.  Edward  Hull,  ll  d.,  etc.  Being  a  paper  read  before  the  Victoria  Institute, 
April  17,  1899.  London :  Victoria  Institute,  1899.  Size  8J  x  5$,  pp.  22.  Charts 
and  Sections.    Presented  by  the  Author. 


Arabia.  Landberg. 

Arabica.  Par  le  Comte  de  Landberg.  No.  V.  Leide :  E.  J.  Brill,  1898.  Size 
9}  X  6},  pp.  zii.  and  320.    Presented  by  the  Author. 

Describes  the  following  regions  of  Southern  Arabia,  Beyhan  el-Qasab,  Beyhan  el- 
Asfal,  Harib,  the  Wahidi  country,  Gerdan,  and  Sabwa. 

Arabia.  Miiller. 

Die  Sudarabisohe  Expedition  der  Kaiserlichen  Akademie  der  Wissenschaften  in 
Wien  und  die  Demission  des  Grafen  Carlo  Landberg.  Actenm'assig  dargestellt 
von  Dr.  D.  H.  Miiller.  Wien  und  Leipzig:  W.  Braumuller,  1899.  Size  10  X  6|, 
pp.  62.     Presented  by  the  Publisher. 

This  is  Dr.  Miiller's  reply  to   Count  Landberg' s  account  of  the  recent  Austro- 
Hungarian  Arabian  expedition,  and  presents  his  view  of  the  case. 


\ 
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Arabia— Mecca.  T.R.8.  Literature  80  (1899) :  197-235.  Barton. 

Barton's  Pilgrimage  to  Mecca :  an  Unpublished  MS.  of  tbe  late  Sir  Richard  F. 
Burton,  f.r.s.l.    With  an  Introduction  by  W.  H.  Wilkins,  ma. 

Central  Aaia.  G.  Tidskri/t  15  (1899) :  14-22.  Olnfren. 

Den  anden  danske  Pamir  expeditions  Yinterstation  1898-99.  Ved  Premier- 
l0jtnant  Olufsen.     With  a  Sketch-map. 

Oantral  Asia.  Trotter. 

The  Proceedings  of  the  Pamir  Boundary  Commission.  By  Lieut. -Colonel  Henry 
Trotter.    From  the  Geographical  Journal  for  April,  1899.    Size  10  x  6J,  pp.  8. 

China.  Blackwood's  Mag.  165  (1899) :  1069-1077.  

Wei-hai-wd :  Its  Valne  as  a  Naval  Station. 

China.  Beresford. 

The  Break-Up  of  Ol-ina,  with  an  Account  of  its  Present  Commerce,  Currency, 
Waterways,  Armies,  Railways,  Politics,  and  Future  Prospects.  By  Lord  Charles 
Bereeford.  London  and  New  York :  Harper  &  Bros.,  1899.  Size  9x6,  pp.  xviii. 
and  510.    Maps.    Price  12s. 

Lord  Charles  Beresford  was  in  China  from  September  30, 1898,  to  January  9, 1899. 
He  visited  all -the  British  mercantile  communities  in  Chins,  and  interrogated  the 
merchants  and  others  as  to  the  condition  of  the  country.  He  also  inspected  the  Chinese 
army,  nary,  and  the  forts  and  arsenals.  Tbe  journey  was  carried  out  for  the  Associated 
Chambers  of  Commerce  in  London. 

China.  Chevalier. 

Observatoire  de  Zi-ka-wei.  La  Navigation  a  Yapeur  sur  le  Haut  Yang-tse.  Par 
le  R.  P.  S.  Chevalier,  s.j.  Chang-hai :  Kelly  &  Walsh,  1899.  Size  13  x  10,  pp.  14. 
Map$.    Prcstnted  by  the  Observatory  of  Zi-ka-wei. 

China.  Gerst. 

China.    By  Harold  E.  Gorst.    London :  Sands  &  Co.,  1899.    Size  9x6,  pp.  xz. 

and  300.    Map  and  Illustration*.     Price  6*. 
On  the  economic  resources  of  China,  and  tbe  present  political  and  commercial: 
conditions  of  tbe  country. 

China.  Fortnightly  Rev.  66  (1899) :  37-52.  Qundry. 

China :  Spheres  of  Interest,  and  the  Open  Door.    By  R.  S.  Gundry. 

China,  8.G.,  Tokyo  O.S.  10  (1898) :  583-592,  637-641.  Kinosnke. 

A  Travel  along  the  Minkiang,  Fukien  Province,  China.  By  Kinoeuke,  Mouye. 
[In  Japanese.] 

China.  Little. 

Intimate  China.  The  Chioeso  as  I  have  seen  thf  m.  By  Mrs.  Archibald  Little. 
London :  Hutchinson  ft  Co.,  1899.  Size  10  X  7,  pp.  xvi.  and  616.  Map  and 
Illustrations.     Price  2 If. 

This  book  gives  an  epitome  of  the  authors  experience  in  China,  especially  with 
reference  to  the  domestic  life  and  customs  of  the  Chinese. 

China— Formosa,  Z.  Ges.  Erdk.  Berlin  34  (1899) :  63-74.  Kakyo. 

Die  wilden  Stamme  von  Formosa,  ihre  Einteilnng  und  ihr  Kulturzustand.  Y<  n 
Ino  Kakjo.  Uebersetzung  eines  in  japanischer  Sprache  geschriebenen  Berichtes. 
With  Map. 

Chinese  Geography.  Sehlegel. 

Geographical  Notes.  YI.  Ma-it — Ma-it-tung — Ma-iep-ung.  By  G.  Sehlegel 
(pp.  22).  VII.  Tun-sun  or  Tian-sun,  Tenasserim  or  Tanah-eari.  VIII.  Pa-hoang, 
Pang-k'ang,  PaDg-bang,  Pahang  or  Pnnggang.  IX.  Dziu  Hut,  Djobor  (Johore). 
ByG.  Sehlegel  (pp.  22).  X.  To-ho-lo  or  Tok-ho-lo,  TakOla  or  Takkola.  XI. 
Halotan  or  K I  Ian  tan,  Kalatan  or  Kelantan.  By  G.  8chlegel  (pp.  12).  Leyden :  E. 
J.  Brill,  1899.    Size  10  x  6}.    Presented  by  the  Autlutr. 

India.  JJ3.  Arts  47  (1899) :  575-590.  O'Dwyer. 

Agrarian  Conditions  under  British  and  Native  Rule  :  a  comparison  of  the  Revenue 
Systems  of  British-India  and  Rajputana.    By  Michael  Francis  O'Dwyer. 

India— Calcutta.  J.S.  Arts  47  (1899):  628-352.  Stevens. 

The  Port  of  Calcutta.    By  Sir  Charles  Cecil  Stevens,  k.cs.i. 
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Indian  Antiquary  S8  (1899) :  1-6.  Abbott. 

The  Topographical  List  of  the  Bhagavata  Parana.    By  Rev.  J.  E.  Abbott,  b.a. 

India — Surrey  Beport.  Straiten. 

General  Beport  on  the  Operation!  of  the  Surrey  of  India  Department  administered 
under  the  Government  of  India  daring  1897-98.  Prepared  under  the  direction  of 
Major-General  0.  Straban.  Calcutta,  1899.  Size  13}  x  8|,  pp.  vi.,  98,  and  lx. 
Maps  and  Plata.    Presented  by  the  Surveyor-General  of  India. 

Japan — Bibliography.  Gay. 

Beading  LUt  on  Japan.  By  Helen  Kildnff  Oay.  University  of  the  State  of  New 
York.  State  Library  Bulletin,  Bibliography  No.  6,  February,  1898.  Albany,  18b 8. 
Size  10  x  7,  pp.  121-135. 

Jftita — Proverbs.  Ihmann. 

Die  Spriohworter  and  bildliohen  Auedrucke  der  Jspanisohen  Sprache.  Geaammelt, 
Uebenetzt  and  Erkiart  von  P.  Ebmann.  Theil  V.  (von  Tanshi  bis  Zukan),  nebst 
Naehtrag.  Supplement  der  '*  Mittheilnngen  "  der  Denteohen  Gesellschaft  fur 
Natur-  and  Yolkerkunde  Ostasiens.    Tokyo,  1898.    Size  9x6.  pp.  321-428. 

Malay  Archipelago— Sumatra.    Globus  75  (1899) :  318-325.  Toll. 

Haasbau  und  Dorfanlage  bei  den  Battakern  in  Nordsumatra.  Yon  Privatdocent 
Dr.  WUhelm  Volz.     With  Illustration*. 

Persia.  Beclui. 

La  Perse.  Par  Elisee  Rectus.  Eztrait  du  (  Bulletin  de  la  Society  neuobateloise  de 

Geographic,'  tome  zL,  1899.  Neuchatel,  1899.  Size  9  x  ti|,  pp.  40.  Maps. 
Presented  by  the  Author. 

Philippiiie  Islands.  8ilsb.  A.  W.  Berlin  (1899) :  14-26.  Virchow. 

Die  Bevdlkerung  der  Philippinen.  Yon  Bud.  Yirohow.  Zweite  Mittheilung. 
With  Illustrations. 

Philippine  Islands — Cyclones.  Algue. 

Observatorio  de  Manila.  Baguios  o  Ciclones  Filipinos.  Estudio  teorioo — practico 
por  el  P.  Jose'  Algue*  S.  J.  Manila,  1897.  Size  10}  X  7f,  pp.  zii.  and  308. 
Diagrams.    Presented  by  the  Manila  Observatory. 

On  the  paths  pursued  by  the  cyclones  or  typhoons  passing  over  the  Philippine 
Islands,  with  instructions  for  forecasting  storms. 

Portuguese  India.  B.8.G.  Lisboa  16  (1897) :  569-618.  Fernandas, 

Memoria  hUtorico-eoonomica  das  alfandegas  do  estado  da  India  portugueza.  Por 
Francisco  Xavier  Ernesto  Fernandes. 

Bussia— Caucasia.  Rev.  G.  44  (1899) :  211-275,  340-358.  Bays. 

Au  sud  de  la  chafne  du  Cauoase.  Souvenirs  d'une  mission.  Par  Baron  de  Baye. 
With  Illustrations. 

Bmssia— Caucasus.  Scottish  G.  Mag.  15  (1899) :  281-308.  Dingelstedt. 

The  Hydrography  of  the  Caucasus.     By  Victor  Diogelstedt.      With  Maps  and 

Illustrations. 
The  map  shows  the  distribution  of  forests,  grassy  steppes  with  cultivated  land, 
steppes,  swamps,  and  mountain  flora  for  the  whole  province  of  the  Caucasus. 

Bussia — Caucasus.  Sterens. 

Trade  of  Batoum  and  District  for  the  year  1898.  Foreign  Office,  Annual  No.  2254, 
1899.    Size  10  x  6},  pp.  28.    Price  2d. 

Bwsia— Siberia.  Travel  4  (1899) :  26-29.  Barrett-Hamilton. 

Glimpses  of  Life  in  the  Far  North- East.  An  Account  of  a  Yisit  to  TJkinsk  Bay, 
North- Eastern  Kamchatka.  From  Notes  read  at  the  Meeting  of  the  British 
Association  in  September,  1898.  By  G.  E.  H.  Barrett-Hamilton.  With 
Illustrations. 

Bussia— Siberia.  G.Z.  5  (1899):  326-346.  Immannel. 

Die  Gebirge  Nordsibiricns.    Yon  Hauptmann  Immanuel.     With  Map. 

Bussia— Siberia.  Studsicki. 

Die  Wahrheit  liber  Sibirien.     Sturiien  nach  dtr  Natur,  von  Ladislaus  Studnicki. 

Berlin :  J.  Rade,  1899.    Size  8  x  5$,  pp.  x.  and  162.    Price  '3s. 

The  author  was  born  in  Siberia,  and  spent  the  greater  part  of  bis  life  there.  He 
treats  of  the  position,  climate,  agriculture,  land-tenure,  economic  development,  crime, 
and  colonization. 
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Russian  Central  Asia.  G.Z.  5  (1899) :  241-251 .  B  >ehm. 

Reiseskizzen  aus  Transkaspien.    Von  Georg  Boehm. 

Russian  Central  Asia.  Skrine  and  Boat. 

The  Heart  of  Asia.  A  History  of  Russian  Turkestan  and  the  Central  Asian 
Khanates  from  the  Earliest  Times.  By  Francis  Henry  Skrine  and  Edward 
Denison  Ross,  ph.d  London  :  Methuen  &  Co.,  1899.  Size  8J  X  6,  pp.  xii.  and  444. 
Maps  and  Illustrations.    Price  10s.  6d.    Presented  by  the  Publishers. 

The  first  half  of  this  important  work  is  a  concise  history  of  Central  Asia  from  the 
earliest  times  to  the  Russian  occupation.  The  second  half  deals  with  the  recent 
progress  of  the  Russian  advance,  and  there  are  two  short  appendices  on  Russian  policy 
in  Central  Asia. 

Turkey— Syria.  Globus  75  (1893) :  339-340.  

Gebel  Sea  in  der  Harra  und  seine  Rnioen.     With  Map  and  Illustration. 

AFRICA. 

Afrioa.  Imp.  and  Asiatic  Quarterly  Rw.  7  (1893) :  129-134.  Baton. 

Britain  in  Africa— a  Forecast    By  Malcolm  Seton. 

Africa— Travel.  Rev.  Francaise  24  (1899) :  321-327.  Demanohe. 

Le  Rotour  de  Marchand  :  Chronologic  de  Texp^dition.    Par  G.  Demanche. 
Algeria.  Scottish  G.  Mag.  15  (1899) :  361-365.  

The  Western  Erg  of  Algeria. 

Algeria.  Ann.  G.  8  (1899) :  366-369.  Bemier. 

Notes  sur  l'Aures :  la  plaine  d' Arris.    Par  M.  M.  Besnier.     With  Plates. 
Algeria— Sahara.  Rev.  Francaise  24  (1899) :  328-331.  Foureau  and  Lamy. 

Sahara  :  La  marche  de  la  mission  Foureau-Lamy.    III.     With  Map  and  Profile. 

Algeria— Sahara.        Questions  Dipt,  et  Colon.  7  (1899) :  129-145.  Xryssanowiki. 

La  Penetration  du  Sahara  par  l'Alge'rie,  et  la  Mission  Foureau-Lamy.  Par  L. 
Kryszanowski.     With  Map. 

Congo  State.  B.S.R.G.  (TAnvers  23  (1899) :  39-76.  Tan  dan  Plat. 

Le  Mayumbe.    Par  M.  J.  Yan  den  Plas. 

Congo  State.  Mouvement  G.  16  (1899):  226-227.  [Wantera.] 

Carte  de  la  haute  Sanga  et  du  territoire  concede'  a  la  Compagnie  Sud-Kamerun. 
With  Map. 

Bgypt  Fortnightly  Rev.  65  (1899) :  931  -942.  Whittle. 

Egypt  after  Omdurman.    By  J.  Lowry  Whittle. 

Bgypt— Historical.  Abh.  A.  W.  Berlin  (1898) :  1-20.  Virchow. 

Ueber  die  etbnologische  Stellung  der  pro-historischen  und  protohistoriachen 
Aegypter.    Von  R.  Virchow.     With  Plates. 

Bgypt— Bile  Valley.  Ann.  Q.  8  (1899) :  242-251.  Brunhes. 

Los  grands  travaux  en  cours  d'execution  dans  la  valle'e  du  Nil.  Par  M.  J. 
Brunhes.     With  Map  and  Plates. 

Bgypt— Snes  Canal.  — 

Commercial.    No.  4  (1899).      Suez  Canal.  Returns  of  Shipping  and  Tonnage, 

1896,  1897,  and  1898.  London:  Eyre  and  Spottiswoode,  1899.  Size  18*  x  8t. 
pp.  10.     Price  ljd. 

In  1899  the  number  of  vessels  passing  through  the  Suez  canal  was  3503,  of  which 
2295  carried  the  British  flag.  British  ships  amounted  to  652  per  cent,  in  number,  and 
their  tonnage  was  68*2  per  cent,  of  all  that  passing  through  the  canal. 

Bgyptian  Sudan.    Scottish  G.  Mag.  15  (1899) :  80-86,  138-142,  309-316.  Capenny. 

The  Khedivic  Possessions  in  the  Basin  of  the  Upper  Ubangi.  By  S.  H.  F. 
Capenny. 

Bgyptian  Sudan.  Gawtin. 

Egvpt.  No.  5  (1899).  Despatches  from  Her  Majesty's  Agent  and  Consul-General 
at  Cairo,  inclosing  a  Report  on  the  Soudnn,  by  Sir  William  Garatin,  k.c.m  q. 
London  :  Eyre  &  Spottiswoode,  1899.    Size  13$  x  8J,  pp.  28.    Price  3d. 
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French  Africa.  Rev.  Franeaise  94  (1899) :  298-299.  

La  Convention  Franco- Anglaise  du  21  Man  1899.     With  Map. 
The  map  shows  very  clearly  the  extent  and  limits  of  French  territory  in  Africa. 

Franeh  Congo.  

Benseignements  Colon.,  Comitil Afrique  Franeaise  5  (1899):  73-88. 

I/organisation  dn  Congo  francais :  decrets  sur  le  regime  foncier,  lea  concessions 
et  le  regime  forestier  de  la  colonic. 

Trench  Sahara.  Question*  Dipt,  et  Colon.  7  (1899) :  10-19.  Bernard. 

La  Question  du  Transtaharien.    Par  Prof.  Augustin  Bernard. 
A  copy  of  the  same  paper,  separately  printed,  has  been  presented  by  the  Author. 

French  West  Africa.    A  travers  le  Monde,  Tour  du  Monde  5  (1899) :  177-180.  ■ 

Impressions  da  Fouta-Djalon.     With  Illustrations. 

Trench  West  Africa.  Ann.  0. 8  (1899):  252-264.  Zimmermann. 

Res  ul  tats  dea  missions  Blondiauz  et  Eysse'ric  dans  le  Nord-Ouest  de  la  Cote 
d'l voire.    Par  M.  Maurice  Zimmermann.     With  Map  and  Plates. 

German  Sonth-West  Africa.  Schwabs. 

Mit  Schwert  und  Pflug  in  Deutsch-Sudwestafrika.    Yier  Kriegs-  und  Wander- 
jahre.   Von  Kurd  Schwabe.    Berlin :  E.  T.  Mittler  und  Sohn,  1899.    Sizo  10}  X  7, 
pp.  x.  and  448.    Map  and  Illustrations.    Price  9s. 
The  four  years'  experience  of  a  German  officer  in  German  South- West  Africa. 

German  Sonth-West  Africa.  Selater. 

Note  on  portions  of  the  Cross  or  Memorial  Pillar  erected  by  Bartholomew  Diaz 
near  Angra  Pequena  in  German  South-West  Africa.  By  W.  L.  Selater.  From 
Transactions  of  the  South  African  Philosophical  Society,  1898.  Size  9}  X  6|,  pp. 
295-302.     Presented  by  the  Author. 

German  West  Africa.  Globus  75  (1899) :  377-382.  Hatter. 

Die  Volkerstiimme  an  der  Sudgrenze  Adamauas  (Nordkamerun)  Von  Haupt- 
mann  Hotter.     With  Map  and  Illustrations. 

German  West  Africa.    Deutsche  Kolonialzeitung  16  (1899):  69-72.  Passarge. 

Die  Besitzergreifung  des  Hinterlandes  von  Kamerun.  Yon  Dr.  Siegfried  Pas- 
sarge.    With  Map. 

German  West  Africa— Togo.        Globus  75  (1899) :  329-332.  Seidsl. 

Togo  im  Jahre  1897-1)8.     Von  H.  Seidel. 

Madagascar.  Be c.  Franeaise  24  (1899):   281-286.  

Madagascar  :  La  Region  de  Majunga. 

Madagascar.  Tour  du  Monde  5  (1899) :  241-264.  Dnrny. 

Mission  dans  le  Nord-Ouest  de  Madagascar.    Par  M.  le  Lieutenant  Victor  Duruy. 
With  Map  and  Illustrations. 

Madagascar— People.      Rev.  Scientifique  11  (1899):  681-686.  Zaborowski. 

1*8  Hovas  et  le  peuplement  de  Madagascar.    Par  M.  Zaborowski. 

Morocco.  Quarterly  J.  Geolog.  8.  55  (1899) :  190-213.  Thomson. 

The  Geology  of  Southern  Morocco  and  the  Atlas  Mountains.    By  the  late  Joseph 
Thomson.     With  Sections. 

This  paper,  although  written  by  the   late  Joseph  Thomson  shortly    after    his 
return,  was  only  rea  i  to  the  Geological  Society  in  January,  1899. 

lataL  T.South  African  Philosoph.  8.  10  (1898) :  419-426.  Churchill. 

Notes  on  the  Geology  of  the  Drakensbergen,  Natal.     By  Frank  F.  Churchill. 
With  Plates. 

Higer.  Mouvement  G.  16  (1899) :  163-165,  169-171,  182-185,  201-203.         

Le  bassin  du  Niger. 

Portuguese  Africa.  B.S.R.G.  d'Anvers  28  (1893) :  12-36.  Vaes. 

Afrique  lusitaniennc.    Souvenirs  d'escales.    Par  M.  G.  Vaes. 

South  Africa.  

fc        The  Delagoa  Directory  for  1899.     A  Year-book  of  Local  Information  regarding 
the  Town  and  Port  of  Lourenco  Marques,  together  with  a  Chapter  on  the  Kaap 

No.  ITT.  -Skptkmber,  1899.]  z 
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Gold-fields.  Lourenco  Marques  and  Barberton :  A.  W.  Bayly  &  Co.,  1899.  Size 
8|  X  5$,  pp.  118.     Price  2*.  6d.     Presented  by  the  Publishers. 

This  directory  contains  a  great  deal  of  detailed  information  regarding  Lourenco 
Marques,  the  Delagoa  Bay  railway,  and  Barberton,  which  it  would  be  difficult  to  find 
elsewhere. 

South  Africa — Bibliography.  Hollway. 

Bibliography  of  Books,  Pamphlets,  Maps,  Magazine  Articles,  etc,  relating  to  South 
Africa,  with  special  reference  to  Geography.  From  the  time  of  Vasco  da  Gama 
to  the  formatiou  of  the  British  8outh  Africa  Company  in  1888.  By  H.  C.  8chunke 
Hollway.  Transactions  of  the  South  African  Philosophical  Society,  vol.  x. 
part  2,  1898.  Cape  Town,  1898.  Size  9}  X  6},  pp.  129-294.  Presented  by  the 
Author. 

South  African  Republic.  

South  African  Republic.  Papers  relating  to  the  Complaints  of  British  Subjects  in 
the  South  African  Republic.  London:  Eyre  and  Spottiswoode,  1899.  Size  13} 
X  8},  pp.  xii.  and  244.    Price  2s. 

Southern  Rhodesia.  


British  South  Africa  Co.  Papers  relating  to  the  British  South  Africa  Co.  1. 
Southern  Rhodesia,  Order  in  Council,  dated  20th  October,  1898.  II.  Proclamation, 
dated  25th  November,  1898,  promulgating  Native  Regulations  for  Southern 
Rhodesia.  III.  Proclamation,  dated  25th  November,  1898,  making  provision  for 
an  Electoral  System  in  Southern  Rhodesia.  IV.  Draft  of  a  Supplemental  Charter 
of  the  British  South  Africa  Company.  London  :  Eyre  &  Spottiswoode,  1899.  Size 
13}  X  8},  pp.  2G.     Price  3d. 

Southern  Rhodesia.  Bawkins. 

Precis  of  Information  concerning  Southern  Rhodesia.  Compiled  in  the  Intelligence 
Division,  War  Office,  by  Major  C.  T.  Dawkins,  c.m.g.  January,  1899.  Size 
10  x  6,  pp.  56.    Map.     Presented  by  the  War  Office. 

A  terse  and  carefully  compiled  general  description  of  Rhodesia  south  of  the 
Zambezi. 

Sudan— Anglo-French  Convention.    C.  Rd.  SG.  Paris  (1899) :  167-168.  

La  convention  franoo-anglaise  du  21  mars  1899.     With  Sketch-map. 

Tunisia — Anthropology.  Giglioli. 

La  Trebbiatrice  guernita  di  pietre  in  uso  presso  alcune  tribii  berbere  nella  Tunisia. 
Nota  del  Prof.  Enrico  H.  Giglioli.  (Estratto  da  11'  Archivio  per  VAntropologia  e 
FEtnologia,  vol.  xxvi.  fuse.  1,  1896.)   Size  10  x  6},  pp.  4.     Presented  by  the  Author. 

Uganda  Railway.  Xolesworth. 

Africa,  No.  5  (1899).  Report  on  the  Uganda  Railway.  By  Sir  Guilford  Moles- 
worth,  K.c.i.E.,  dated  March  28,  1899.  London:  Eyre  &  Spottiswoode,  1899. 
Size  13$  x  8$,  pp.  x.  and  36.    Maps  and  Sections,     Price  Is.  2d. 

NORTH  AMERICA. 

America — Discovery.  Shipley. 

Some  more  discoverers  of  their  predecessors1  discoveries  !  An  expose'  of  the  plot. 
By  Marie  A.  Shipley.     Size  9  X  6,  pp.  8.     Presented  by  the  Author. 

Refers  to  some  documents  bearing  on  the  early  voyages  of  the  Northmen  to  America. 

Canada.  

Tide  Tables  for  Chariottetown,  Piotou,  and  St.  Paul  Island,  C.B.,  for  1899.  With 
Tidal  Differences  for  Northumberland  Strait;  and  for  the  open  Gulf  shore,  from 
Miramichi  along  the  North  Coast  of  Prince  Edward  Island.  Ottawa,  1899.  Size 
10  x  6 J,  pp.  10. 

Canada.  Deutsche  G.  Blatter  22  (1899) :  86-124.  Hederkorn. 

Die  Eotdeokungs-,  Besiedelungs-  und  Eutwicklungsgeschichte  Canadas  und  seiner 
Grenzgebiete.     Von  Dr.  W.  Nederkoru. 

Canada.  B.  Not.  Ilist.  S.  New  Brunswick  4  (1899) :  93-104.  Trueman. 

The  Marsh  and  Lake  Region  at  the  Head  of  Chignecto  Bay.  By  George  J. 
Trueman,  m.a.     With  Map. 

Canada— New  Brunswick.   B.  Nat.  Hist.  S.  New  Brunswick  4  (1899)  :  105-107.      Duff. 
The  "  Dip  "  of  the  Magnetic  Needle  in  New  Brunswick.     By  Prof.  A.  Wilmer  Duff. 
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Onalft— »OTth-Westera  Tribes.    Brit.  Assoc.  Sep.  (1898) :  628-688.  


The  North-Western  Tribes  of  Canada.— Twelfth  and  Final  Report  of  the  Committee. 
Camada— Bocky  Mountains.    J.  Geology  7  (1899) :  247-260.  Wilcox. 

A  certain  type  of  Lake  Formation  in  the  Canadian  Rooky  Mountains.  By  Walter 
D.  Wiloox.     With  Mope  and  Illustrations. 

Canada— Yukon  District.  Boillot. 

Tour  du  Monde  5  (1899) :  145, 157,  169,  181, 193,  205, 217,  229. 

Aux  Mines  d'Or  du  Klondyke.    Par  M.  Leon  Boillot.    With  Map*  and  Illustrations. 

A  well-written  and  finely  illustrated  description  of  the  journey  to  the  Klondike 
gold-fields  and  the  life  there. 

Great  Lakes.  Gilbert. 

Recent  earth-movement  in  the  Great  Lakes  region.  By  G.  K.  Gilbert. — Eighteenth 
Annual  Report  of  the  U.S.  Geological  Survey,  Part  ii.  pp.  595-647.  Maps. 
[Annual  Reports  of  the  Department  of  the  Interior,  1897.]    Washington,  1897. 

Vorta  America— Bibliography  of  Travel.  Flympton. 

Select  Bibliography  on  Travel  in  North  America.  Compiled  by  Charles  William 
Plympton,  university  of  the  State  of  New  York,  State  Library  Bulletin, 
Bibliography  No.  3,  May,  1897.    Albany,  1897.     Size  10  x  7,  pp.  87-60. 

United  States.  

Annual  Reports  of  the  Department  of  the  Interior,  1897  [11  vols/]: — Report  of 
the  Secretary  of  the  Interior ;  Report  of  the  Commissioner  of  the  General  Land 
Office  (1897,  pp.  cxlviii.  and  484) ;  Report  of  the  Commissioner  of  Indian  Affairs 
(1897,  pp.  viii.  and  1068,  Map) ;  Miscellaneous  Reports  (1897,  pp.  848,  Maps  and 
IUustrations) ;  Report  of  the  Commissioner  of  Education,  2  vols.  (1898,  pp.  lxxx. 
and  2390,  Illustrations).  Size  9x6.  Eighteenth  Annual  Report  of  the  United 
States  Geological  Survey,  5  vols,  [in  6]  (1897,  Maps  and  Illustrations).  Size 
11}  X  8.    Washington.     Presented  by  the  U.S.  Department  of  the  Interior. 

United  States.  Science  9  (1899)  :  729-732.  Fritehett. 

A  Magnetic  Survey  of  the  United  States  by  the  Coast  and  Geodetic  Survey.  By 
Dr.  Henry  S.  Pritohett. 

United  States— Absaroka  Range.  Hague. 

Early  Tertiary  Volcanoes  of  the  Absaroka  range.  By  Arnold  Hague.  [Presidential 
Address  delivered  before  the  Geological  Society  of  Washington,  February  22, 
1899.]  Washington,  1899.  Size  10  X  6},  pp.  3-25.  Plates.  Presented  by  the 
Author. 


United  States— Agriculture.  

Yearbook  of  the  United  States  Department  of  Agriculture,  1898.  Washington, 

1899.  Size  9|  X  6,  pp.  768.  Maps  and  Illustrations.  Presented  by  the  US. 
Department  of  Agriculture. 

United  States— Alaska.  Becker. 

Reconnaissance  of  the  goldfields  of  Southern  Alaska,  with  some  notes  on  general 
geology.  By  George  F.  Becker. — Eighteenth  Annual  Report  of  the  U.S.  Geological 
Survey,  Part  iii.  pp.  1-86.  Maps  and  Plates.  [Annual  Reports  of  the  Depart- 
ment of  the  Interior,  1897.]    Washington,  1897. 

United  States— Alaska.  Spun  and  Goodrich. 

Geology  of  the  Yukon  gold  district,  Alaska,  by  J.  £.  Spurr ;  with  an  introductory 
chapter  on  the  history  and  present  condition  of  the  district,  by  H.  B.  Goodrich. — 
Eighteenth  Annual  Report  of  the  U.S.  Geological  Survey,  part  iii.  pp.  87-392. 
Maps  and  Plates.  [Annual  Reports  of  the  Department  of  the  Interior,  1897] 
Washington,  1897. 

United  States— California.  Smith. 

A  Geological  Sketch  of  San  Clemente  Island.  By  William  Sidney  Tangier 
Smith. — Eighteenth  Annual  Report  of  the  U.S.  Geological  Survey,  part  ii. 
pp.  459-496.  Map  and  Plates.  [Annual  Reports  of  the  Department  of  the  Interior, 
1897.]    Washington,  1897. 

United  States — Geological  Survey.  

Eighteenth  Annual  Report  of  the  United  States  Geological  Survey  to  the  Secretary 
of  the  Interior,  1896-97.  Part  ii.  Papers  chiefly  of  a  Theoretic  Nature  (1898, 
pp.  654);  Part  v.  (in  2  vols.)  Mineral  Resources  of  the  United  States,  1896  (1897, 
pp.  xii.  and  1400).  Size  12  x  8.  Washington.  Maps  and  Plates.  Presented  by 
the  U£.  Geological  8urvey. 
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United  States— Historical.  Adams. 

Jared  S parka  and  Alexis  de  Tocqueville.  By  Herbert  B.  Adams.  John  Hopkin's 
University  Studies  in  Historical  and  Political  Science.  Series  xvi.  No.  12. 
Baltimore :  The  Johns  Hopkins  Press,  1898.    Size  9}  x  6},  pp.  62. 

A  considerable  portion  of  this  pamphlet  is  devoted  to  letters  on  the  constitution 
and  government  of  towns  about  1832. 

United  States — Idaho  Lindgren  and  Enowlton. 

The  Mining  Districts  of  the  Idaho  basin  and  the  Boise  Ridpe,  Idaho,  by  W. 
Lindgren ;  with  a  Report  on  the  Fossil  Plants  of  the  Payette  Formation,  by  F. 
H.  Knowlton. — Eighteenth  Annual  Report  of  the  U.S.  Geological  Survey,  Part  iit 
pp.  617-736.  Maps  and  Plates.  [Annual  Reports  of  the  Department  of  the 
Interior,  1897.]    Washington,  1897. 

United  States — Indiana  and  Ohio.  Leverett. 

The  Water  Resources  of  Indiana  and  Ohio.  By  Frank  Leverett — Eighteenth 
Annual  Report  of  the  U.S.  Geological  Survey,  Part  iv.  pp.  419-559.  Maps 
and  Sections.  [Annual  Reports  of  the  Department  of  the  Interior,  1897.] 
Washington,  1897. 

Deals  with  rivers,  lakes,  and  underground  waters.  The  illustrations  include 
topographical  and  geological  maps  and  sections. 

United  States— Irrigation.  Schuyler. 

Reservoirs  for  irrigation.  By  James  D.  Schuyler. — Eighteenth  Annual  Report  of 
the  U.S.  Geological  Survey,  Part  iv.  pp.  625-740.  Maps  and  Illustrations. 
[Annual  Reports  of  the  Department  of  the  Interior,  1897.]    Washington,  1897. 

United  States— Massachusetts.  Shaler. 

Geology  of  the  Gape  Cod  district.  By  N.  S.  Shaler.— Eighteenth  Annual  Report 
of  the  U.S.  Geological  Survey,  Part  ii.  pp.  497-593.  Map  and  Plates.  [Annual 
Reports  of  the  Department  of  the  Interior,  1897.]    Washington,  1897. 

United  States — Mineral  Resources.  

Mineral  Resources  of  the  United  States,  1896.— Eighteenth  Annual  Report  of  the 
U.S.  Geological  Survey,  Part.  iv.  [in  2  vols]  pp.  xii.  and  1400.  Map.  [Annual 
Reports  of  the  Department  of  the  Interior,  1897.]     Washington,  1897. 

Discusses  the  industries  connected  with  the  production  of  coke,  petroleum,  natural 
gas,  stone,  clay,  salt,  and  many  other  non-metallic  minerals,  iron  ores,  steel,  gold  and 
silver,  copper,  lead,  other  metals,  and  coal,  both  in  the  United  States  and  in  other 
countries. 

United  States— Montana.  Weed  and  Pinion 

Geology  and  Mineral  Resources  of  the  Judith  Mountains  of  Montana.  By  W.  H. 
Weed  and  L.  V.  Pirsson. — Eighteenth  Annual  Report  of  the  U.S.  Geological 
Survey,  Part  iii.  pp.  437-616.  Maps  and  Illustrations.  [Annual  Reports  of  the 
Department  of  the  Interior,  1897.]    Washington,  1897. 

United  States— Kantooket.      J.  Geology  7  (1899):  226-236.        Curtis  and  Woodworth. 
Nantucket,  a  Morainal  Island.    By  G.  C.  Curtis  and  J.  B.  Woodworth.     With 
Map  and  Illustration. 

United  States— Naval  Observatory.  

Report  of  the  Superintendent  of  the  United  States  Naval  Observatory  for  the  Fiscal 
Year  ending  June  30,  1898.  Washington,  1898.  Size  9x6,  pp.  20.  Presented  by 
the  U.S.  Naval  Observatory. 

United  States — New  England.  Wilson. 

Reading  List,  Colonial  New  England.  By  Minnie  Cornwell  Wilson.—  University 
of  the  State  of  New  York.  Stute  Library  Bulletin,  Bibliography  No.  2,  April,  1897. 
Albany,  1897.    Size  10  x  7,  pp.  19-33. 

United  States— New  York.  Brigham. 

The  Eastern  Gateway  of  the  United  States.  By  Prof.  A.  P.  Brigham.  (From 
the  Geographical  Journal  for  May,  1899  )     Size  10  x  6|,  pp.  12.     Map. 

On  the  Mohawk  valley. 
United  States— Omaha  Tribe.  Rep.  Smithsonian  I.  1897  (1898)  :  577-586.  Fletcher. 

A  study  from  the  Omaha  Tribe  :  the  Import  of  the  Totem.  By  Alice  C.  Fletcher. 
WiOi  Illustrations. 
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United  States— Oregon.  Rep.  Smithsonian  I.  1897  (1898):  369-379.  Diller. 

Grater  Lake,  Oregon.     By  J.  S.  Diller.     With  Map  and  Plates, 

United  States—  Publio  Lands.  West. 

The  Public  Domain  of  the  United  States.  By  Max  West— Year-book  of  the  U.8. 
Department  of  Agriculture,  1898.    Washington,  1899.    Pp.  325-354. 

United  States— Puget  Bound.  Willis. 

Some  Coal-fields  of  Paget  Sound.  By  Bailey  Willis. — Eighteenth  Annual  Beport 
of  the  U.S.  Geological  Survey,  Part  iii.  pp.  393-436.  Maps,  Sections.  [Annual 
Reports  of  the  Department  of  the  Interior,  1897.]    Washington,  1897. 

United  States— Rivers.  Davis. 

Beport  of  progress  of  stream  measurements  for  the  calendar  year  1890.  By  A. 
P.  Davis. — Eighteenth  Annual  Beport  of  the  U.S.  Geological  Survey,  Part  iv. 
pp.  13-418.  Maps  and  Plates.  [Annual  Reports  of  the  Department  of  the  In- 
terior, 1897.]    Washington,  1897. 

These  reports  on  stream  measurements  apply  to  nearly  all  the  main  rivers  of  the 
United  States.  The  reports  are  illustrated  by  maps,  diagrams  of  seasonal  river-discharge, 
and  views. 

United  States— South  Dakota.  Darton. 

New  developments  in  Well-boring  and  Irrigation  in  Eastern  South  Dakota,  1896. 
By  N.  H.  Darton. — Eighteenth  Annual  Report  of  the  U.S.  Geological  Survey, 
Part  iv.  pp.  561-615.  Maps  and  Plates.  [Annual  Reports  of  the  Dejartnient  of 
the  Interior,  1897.]    Washington,  1897. 

United  States— Texas.  Hill  and  Vaughan. 

Geology  of  the  Edwards  Plateau  and  Rio  Grande  Plain  adjacent  to  Austin  and 
San  Antonio,  Texas,  with  reference  to  the  occurrence  of  underground  waters.  By 
Robert  T.  Hill  and  T.  Wayland  Vaughan.— Eighteenth  Annual  Report  of  the  U.S. 
Geological  Survey,  Part  ii.  pp.  193-321.  Plates.  [Annual  Reports  of  the  De- 
partment of  the  Interior,  1897.]     Washington,  1897. 

United  States — Washington.  Russell  and  Smith. 

Glaciers  of  Mount  Raioier ;  with  a  paper  by  G.  O.  Smith  on  The  rocks  of  Mount 
Bainier. — Eighteenth  Annual  Report  of  the  U.S.  Geological  Survey,  Part  ii. 
pp.  349-423.  Maps  and  Plates.  [Annual  Reports  of  the  Department  of  the 
Interior,  1897.]    Washington,  1897. 

United  States— Yellowstone.    J.  Geology  7  (1899) :  261-271.  Ooode. 

The  Piracy  of  the  Yellowstone.    By  J.  P.  Goode.     With  Maps. 

CENTRAL  AND  SOUTH  AMERICA 
Argentine  Republic.  Berg. 

Anales  del  Museo  Nacional  de  Buenos  Aires.  Seguuda  Serie,  publicada  por  cl 
Prof.  Dr.  Carlos  Bergr.  Tomo  vi.  (Sur.  2\  t.  iii.)  Buenos  Aires,  1899.  Size  11  x 
7,  pp.  418  and  50.     Plates.     Presented  by  the  Museo  Nacional  de  Buenos  Aires. 

Contains  papers  on  various  departments  of  the  natural  history  of  the  Argeutine 
Republic,  especially  the  flora. 

Argentine  Republic.  Kagar. 

Argentina.  II  Distretto  consolare  di  La  Plata.  Rapporto  del  cav.  Carlo  Nagar. 
— Bollettino  del  Minister o  dogli  Affuri  Esteri.  Giugno,  1899.  Roma,  1899.  Size 
9  X  6J,  pp.  72. 

Bolivia.  Conway. 

Explorations  in  the  Bolivian  And  op.  By  Sir  Martin  Conway.  From  the  Gtogra- 
phical  Journal  for  July,  1809.     Size  10  x  o'J,  pp.  22.    Map  and  Illustrations. 

BradL  Verh.  Ges.  Enlk.  Berlin  26  (1899) :  261-265.  Meyer. 

Herr  Dr.  Herrmann  Meyer  iiber  seine  zwtite  Reise  in  Central-Bresilien  (IV. 
Schingii-Expedition). 

Jamaica.  

Correspondence  relating  to  the  Public  Finauce  and  Resources  of  the  Inland  of 
Jamaica.    London  :  Eyre  &  Spottiawoode,  181*9.    Size  13$  x  8$,  pp.  24.    Price  2£d. 

Peru. 


Geographical   and   Statistical   Synopsis    of  Peru,  1805    to    1898.      Lima,    1899. 
Size  11  X  7 J,  pp.  3S.     Presented  by  the  Consul- General  for  Peru  in  London. 
A  summary  of  the  actual  condition  of  Peru,  especially  with  regard  to  the  economic 
condition  of  the  country. 
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Pern— Annum.  C.  Rd.  8.0.  Paris  (1899):  176-183.  Yiellerobe. 

Hautes  regions  des  Amazones.    Mission  A.  Viellerobe.     With  Map. 
Trinidad.  Quarterly  J.  Oeolog.  8.  55  (1899) :  177-189.  Harrison  and  Jukes-Brown*. 

The  Oceanic  Demits  of  Trinidad  (British  West  Indies).    By  Prof.  J.  B.  Harrison 

and  A.  J.  Jukes-Browne.     With  Map  and  Section*. 

Trinidad.  J.R.  Colonial  I.  80  (1899) :  409-435.  Bobinso*. 

Trinidad :  its  Capabilities  and  Prominent  Products.    By  Sir  William  Robinson, 

O.C.M.O. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 


Australasia.  Rep.  Australasian  Assoc.  7  (1898) :  87-108. 

On  the  Composition  and  Properties  of  the  Mineral  Waters  of  Australasia. 

Australasia.  Coghlaa.* 

A  Statistical  Account  of  the  Seven  Colonies  of  Australasia,  1897-8.    By  T.  A. 
Ooghlan.    Sydney,  1898.    Size  9x6,  pp.  xiv.  and  544.    Map.    Presented  by  the 
Agent-Qeneral  for  New  South  Wales. 
A  comparison  of  the  resources  and  progress  of  the  different  colonies  of  Australasia-  — 

Australasia— Seismology.    Rep.  Australasian  Assoc.  7  (1898) :  57-70.  

On  Seismologioal  Phenomena  in  Australasia. 

Contains  a  complete  list  of  earthquakes  observed  in  New  Zealand  from  January^ 
1894,  to  August,  1897,  and  also  lists  of  earthquakes  in  South  Australia,  and  at  Tanna^. 
in  the  New  Hebrides. 

Australia.  B.8.Q.  Paris  20  (1899) :  214-219.  Barolay, 

Au  travers  du  continent  australien.  Par  le  Capitaine  H.  Vere  Barclay.  With 
Profiles. 

On  the  determination  of  the  meridian  separating  the  northern  territory  of  South 
Australia  from  Queensland  in  1877. 

Baiter  Island.  C.  Rd.  S.O.  Paris  (1899):  169-176.  Barclay- 

Mission  a  Tile  de  Paques.     Par  le  Capitaine  H.  Vere  Barclay.     With  Map. 
The  author  describes  Easter  island  from  a  visit  made  by  U.M.S.    Topaze,  bnt 
does  not  give  the  date.    H.M.S.  Topaze  visited  Easter  Island  in  1868,  ana  her  visit 
is  described  in  the  Journal  of  the  Royal  Geographical  Society  for  1870. 

EUioe  Group— Zoology.  Hedley. 

Australian  Museum,  Sydney,  Memoir  III.     The  Atoll  of  Funafuti,  Ellioe  Group : 
its  Zoology,  Botany,  Ethnology,  and  General  Structure,  based  on  collections  made 
by  Mr.  Charles  Hedley,  of  the  Australian  Museum,  Sydney,  N.S.W.     Part  7. 
Published  March  6, 1899.    Sydney,  1899.     Size  10  X  6},  pp.  371-488.   Illustra- 
tions.   Presented  by  the  Australian  Museum. 

Hawaii.  Maxwell. 

The  Hawaiian  Islands.  By  Walter  Maxwell.  Tear-Book  of  the  U.S.  Depart- 
ment of  Agriculture,  1898.     Washington,  1899,  pp.  563-582. 

Hew  Caledonia.  Questions  Dipt,  et  Colon.  7  (1899) :  34-39.  Jouannin. 

La  Situation  economique  de  la  Nouvelle-Caledonie.    Par  Andre  Juuannin. 

Hew  South  Wales.  Nineteenth  Century  45  (1899) :  962-972.  Huxley. 

The  Gold  Diggings  at  Bathurst  in  1851.    By  Mrs.  Huxley. 
Tahiti  Globus  75  (1899):  369-372.  

Die  Tabitier  unter  franzosischer  Herrschaft.     With  Illustrations. 

Western  Australia.  Chambers. 

Western  Australia,  its  Position  and  Prospects.  Written  and  compiled  by  Trant 
Chambers.  With  an  Introduction  bv  His  Excellency  Lieut.-Col.  Sir  Gerard 
Smith,  k.c.m.o.  Perth,  1899.  Size  8}  x  5}.  pp.  viii.  and  152.  Maps  and  Illus- 
trations.    Prtsenttd  by  the  Victoria  PuMic  Library  of  Western  Australia. 

An  up-to-date  official  description  of  the  resources  and  the  development  of  Western 
Australia,  written  with  the  object  of  bringing  the  advantages  of  the  country  to  the 
notice  of  possible  immigrants. 

P0LAB  BB0IOH8. 

Antarctic  Xature  60  (1899) :  202-203.  

The  Plans  for  Antarctic  Exploration. 
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Antarctic.  Rep.  Australasian  Assoc.  7  (1898) :  709-712.  ring. 

Antarctic  and  Southern  Exploration.    By  the  Hon.  P.  G.  King. 
Antarctic.  M.  V.  Erdk.  Leipzig  (1898)  :  1-16.  Neger. 

Die  botanischen  Ziele  tier  Siidpolar-Forschung.    Yon  Dr.  F.  W.  Neger. 
On  the  botanical  results  to  be  expected  from  researches  during  antarctic  exploration. 

Antarctic— Belgian  Expedition.    BJ3.R.  Beige  G.  23  (1899) :  125-135.  

Expedition  Antarctique  Beige. 

Aretie.  Bamondini. 

Dottor  C.  Bamondini.  La  via  al  Polo  Nord  Breve  critica  della  geograua  fisioa. 
Beggio  Calabria,  1899.    Size  10  X  7,  pp.  56.    Presented  by  the  Author. 

Greenland.  Nathorst 

Forslag  till  en  expedition  till  ostra  Gronland  for  Andrees  och  bans  foljeslagares 
efter-forskande.  Stockholm :  Isaac  Marcus,  1899.  Size  8}  x  5},  pp.  8.  Presented 
by  the  Author. 

Plan  of  Prof,  Nathorst's  proposed  Andre*e  search  expedition  to  East  Greenland. 
Pelar  Exploration.        Ann.  Hydrographie  27  (1899) :  201-217.  Makaroff. 

Ueber  die  Befahrung  der  Meere  honer  Breiten  mit  Hulfe  yon  Eiabrechern.  Naoh 
Admiral  S.  O.  Makaroff.     With  Plate. 

Spitsbergen — Plants.  Andersson  and  Hesselman. 

Verzeichnis  der  in  Konig  Karls  Land  wahrend  der  sehwediscben  Polarexpedition 
1898  gefundenen  Phanerogamen.  Yon  Gunnar  Andersson  und  Henrik  Hessel- 
man. (Ofversigt  af  Kongl.  Vetenskaps-Akademiens  Forhandlingar,  1898,  No. 
8.     Stockholm.)    Size  8$  x  5},  pp.  [4.]     Presented  by  the  Authors. 

Spitsbergen  Seas.  Monaco. 

Exploration  oce*anographique  aux  regions  polaircs.  Par  S.  A.  S.  le  prince  Albert 
I"  de  Monaco.     Extrait  du  Bulletin  du  Museum  cfhistoire  naiurellet   1899,  No.  1, 

5.  6.     Paris,  1899.     Size  9$  x  6},  pp.  12.     Illustrations.    Presented  by  H.8.H.  the 
*rince  of  Monaco. 
A  short  account  of  the  cruise  of  the  Princesse  Alice  to  Spitsbergen  in  1898. 

MATHEMATICAL  GEOGRAPHY. 

Admiralty  Surveys.  Wharton. 

Navy. — Hydrographer's  Report.     Report  on  Admiralty  Surveys  for  the  year  1898, 

by  the  Hydrographer.     London  :  Eyre  &  Spottiswoode,  1899.    Size  13}  x  8},  pp. 

16.     Price  2d. 

Angular  Measurement.  C.  Rd.  128  (1899):  1442-1443.  Caspar! 

Epreuves  des  instruments  destines  aux  experiences  sur  la  decimalisation  des 
angles.    Note  de  M.  Caspari. 

Barometric  Altitudes.    Rep.  Australasian  Assoc.  7  (1898)  :  702-708.  Fowler. 

The  Determination  of  Heights  by  Barometric  Methods.  By  Thos.  Walker  Fowler. 
Cartography— Contour-lines.     Riv.  Q.  Italiana  6  (1899)  :  393-402.  MarineUi. 

Brevi  considerazioni  aull'  impiogo  delle  curve  isoinetriche.  Per  Olinto  MarineUi. 
Cartography— Large-scale  Maps.    C.  Rd.  128  (1899):  1546-1549.  Lapparent. 

Rapport  sur  le  projet  de  re'fection  do  la  Carte  de  France.    Par  M.  de  Lapparent. 

Report  of  a  committee  to  urge  on   the  French   Government  the  importance  of 
constructing  a  detailed  map  of  France  on  the  scale  of  1 :  10,000. 

Geodesy- Figure  of  the  Earth.    Riv.  O.  Italiana  6  (1899) :  403-409.  Saija. 

Suir  ellissoide  terrestro  adottato  nel  collegamento  geodetico  della  Spagna  coir 
Algeria.     Nota  di  G.  Saija. 

Gravity  Observations.  

Veroffentlichungen  des  Hydrographiachen  Amtes  der  k.  und  k.  Kriegs-Marine 
in  Pola.  Gruppo  III.  Relative  Schwerebestimmungen  durch  Pendelbeobachtungen. 
IL  Helt.  Beobachtungen  in  den  Jahren  1895-1898  wahrend  der  Reisen  S.  M. 
Schiffe  "  Alhatros,"  "  Saida,^  "  Zrinyi,"  und  "  Panther."  Pola,  1898.  Size  13  x 
10,  pp.  94.  Presented  by  the  Austro- Hungarian  Marine  Department. 
Observations  on  the  force  of  gravity  carried  out  by  pendulum-readings  in  a  number 

of  harbours  in  tho  far  east  and  south. 
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Latitude.  Battanuia. 

Centralbureau  der  InternatioDalen  Erdniessung.  Re&ultate  aus  den  Pnlbohen- 
bestimmungen  in  Berlin  ausgefuhrt  in  den  Jahren  1891  und  1892  am  Universal- 
Transit  dtr  Konigl.  Sternwarte.  Yon  Dr.  R  Battermann.  Berlin  :  6.  Reimer,  1899. 
Size  lljx  9,  pp.46. 
On  the  determinations  of  latitude  at  the  Berlin  observatory  in  order  to  investigate 
the  variations  of  latitude. 

Latitude  Variations.  Ailment. 

Central  Bureau  der  Internationalen  Erdmessung.  Bericht  tiber  den  Stand  der 
Erforsehung  der  Breitenvariation  am  Scblusse  des  Jahres,  1898.  Von  Th. 
Albreeht.    Berlin :  6.  Reimer,  1899.    Size  11 J  X  9,  pp.  22.    Plate. 

Longitudes.  Ann.  Hydrographie  27  (1899) :  191-201.  Gelcieh. 

Die  Sehlnssrechnung  bei  der  Langenbestimmung  aus  Monddistanzen  vor  dem 

Ersebeinen  des  *  Nautical  Almanach.'    Von  E.  Geloich. 
On  the  determination  of  longitude  by  lunar  distances  in  the  eighteenth  century 
before  the  establishment  of  the  '  Nautical  Almanac.' 

Xap  Projections.  Hammer. 

Nova  Acta,  Abh.  K.  Leop.-Carol.  Deuttch.  A.  Natur/or$cher  71  (1898):  447-470. 
Vergleichung    einiger    Abbildungen    eines    kleinen  StUcks    der  ellipsoidischeu 
Erdoberflache  (Karte  von  S.  W.  Deutschland).     Von  E.  Hammer. 
A    comparison    of    various  projections   which   might   be  utilised  for  a  map  of 
Wurttemberg,  the  limits  of  which  are  47°  10'  and  49°  50'  N.,  aud  which  extends  for 
1°  50'  ou  each  side  of  the  central  meridian. 

Photographic  Surveying.     M.  h.  u.  k.  Militdr  G.I.  18,  1898  (1899) :  93-96.  Htibl. 

Das  photogrammetrische  Huh  en  m  esse  n.     Von  Arthur  Freiherrn  von  Hiibl. 
On  the  determination  of  heights  by  means  of  photography. 
Surveying  Instruments.  Boott. 

The  Evolution  of  Mine-Surveying  Instruments.     By  Dunbar  D.  Scott.     [Trans- 
action*    of   the    American    Institute    of  Mining   Engineer*.]     (Buffalo  Meeting, 
October,  1898.)    Size  9x6,  pp.  68.     Illustrations.    Presented  by  the  Author. 
This  is  an  interesting  history  of  instruments  used  in  mino-surveying  from  an  early 

time,  and  is  illustrated  by  a  series  of  pictures  of  theodolites  and  other  appliances  of 

different  periods  and  different  countries. 

Time-measurement.  C.  Rd.  128  (1899) :  11:57-1142.  Lippmann. 

Sur  la  mesure  absolue  du  temps,  d&luite  den  lois  do  l'attraction  universelle.  Note 
de  M.  G.  Lippmann. 

PHYSICAL  AND  BIOLOGICAL  GEOGRAPHY. 

Atmospheric  Electricity.  McAdie  and  Henry. 

Lightning  and  the  Electricity  of  the  Air.  In  two  parts.  Prepared  by  Alexander 
G.  McAdie  and  Alfred  J.  Henry.  U.S.  Department  of  Agriculture,  Weather 
Bureau.  Bulletin  No.  26.  Washington.  1899.  Size  9  X  0,  pp.  74.  Map  and 
Illustrations. 

Aurora.  Biking  K.  SrensL  Vet.-A.  Ilandlingar  24  (1*99) :  1-18.  Bohlin. 

Ueber  einu  somlerbare  am  2  Januar  1897beobaehtete  Nordliebterscheinung.  Von 
Karl  Bohlin.      With  Plats. 

Coast-lines.  P.  American  A.  Arts  and  Sci.  34  (1891)):   151  258.  Gulliver. 

Shorelino  Topography.     By  F.  P.  Gulliver.     WW*  Maps. 
Geomorphology.  Davis. 

The  Peneplain.  Bv  W.  M.  Davis.  From  the  American  Geologist,  vol.  xxii., 
April.  1899.      Size  9}  x  6$,  pp.  207-231).     Plate. 

A  reply  to  Prof.  Tun's  criticism  of  Prof.  Davis's  views  on  the  origin  of  plains  of 
sub-aerial  erosion. 

Meteorology  of  the  Oceans.    .Inn.  Hydrographie  27  (1899):  255-261.  Koppen. 

1st  die   Vrroffentlichung   von   Einzclbeobachtungen    vmn    Ozeun    anzustreben? 
Von  Dr.  W.  Koppen. 
Ou  the  value  of  the  meteorological  observations  made  on  hoard  individual  ships. 
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Meteorology— Temperature.  Batke. 

Nova  Acta,  Abh.  K.  Leop.-Carol.  Deuiseh.  A.  Naturfoncher  71  (1897) :  103-206. 

Ueber  den  Zusammenhang  der  Tempera tur  aufeinander  folgender  Monute  und 
Jahreszeiten.    Yon  L.  Satke. 

Meteorology— Upper  Air.    Rep.  SmWisonian  /.,  1897  (1898) :  301-310.  Graffigny. 

Explorations  of  tho  Upper  Atmosphere.     By  Heuri  do  Graffigny.     With  Diagrams. 

Meteorology — Upper  Air.  Marvin. 

The  Use  of  Kites  in  the  Exploration  of  the  Upper  Air.  By  C.  F.  Marvin.  Year- 
book of  the  U.S.  Department  of  Agriculture,  1898.  Washington,  1899.  Pp.  201- 
212.     Illustrations. 

Meteorology— Upper  Air.     Rep.  Smithsonian  I.,  1897  (1898):  317-824.  Retell. 

The  Exploration  of  the  Free  Air  by  moans  of  Kites  at  Bine  Hill  Observatory, 
Massachusetts.    By  A.  Lawrence  Botch.     With  Plates. 

Meteorology — Water-spouts.  Russell 

Water-spouts  on  the  Coast  of  New  South  Wales.  By  H.  C.  Russell.  [Read 
before  the  Royal  Society  of  N.  S.  Wales,  August  3,  1898.J  Size  9x6,  pp.  18. 
Plates.    Presented  by  the  Author. 

Meteorology— Wind.  Mcteorolog.  Z.,  16  (1899):  204-215.  Billwiller. 

Ueber  verschiedene  Entstehungsarten  und  Erschoinungsformen  des  Fohns.  Von 
R.  Billwiller. 

Oceanographies!  Museum.     Rev.  Scimtijique  11  (1899):  591-593.  

Le  Muse'e  oceanographique  dc  Monaco. 

Oceanography.  tiitzb.  A.W.  Berlin  (1899):  384-400.  Lohmann. 

Untersuchungen  iiber  den  Auftrieb  der  Strasse  von  Messina  mit  besooderer 
Beriicksichtigung  der  Appendicularien  und  Challengerien.    Von  Dr.  H.  Lohmann. 

Oceanography.  G.Z.  5  (1899):  190-209, 252-260.  Katterer. 

Chemisch-geologische  Tiefsee-Forechung.  (Expt  ditionen  der  Schiffe  "Pola"  uud 
**  Taurus "  in  das  ostliche  Mittelmeer.  Marmara- Meer  uud  Rote-Meer.)  Von  Dr. 
Konrad  batterer.     With  Chart. 

Oceanography.  Ann.  Hydrographie  27  (1899):  227-236.  Schott. 

Von  der  deutschen  Tiefsee- Expedition.  Nach  dem  Berioht  des  Ozeanographen 
der  Expedition  Dr.  Gerhard  Schott.     With  Chart. 

Plant-Geography.  Ann.  G.  8  (1899):  193-206.  Tlahault. 

La  ge'ographie  des  plantes  avec  la  physiologie  pour  base.     Par  M.  Gh.  Flahault. 

River-temperature.  Barnes 

On  some  Measurements  of  the  Temperature  of  the  Lncbine  Rapids.  By  Howard 
T.  Barnes,  McUill  University.  Papers  from  the  Department  of  Physics.  No.  8. 
(Reprinted  from  the  Transactions  of  the  Royal  Society  for  Canada,  1897,  Section  iii., 
pp.  17-30.)    Montreal,  1898.     Size  10  x  6£. 

The  observations  were  made  by  means  of  platinum  resistance  thermometers,  and 
directly  compared  the  open  river-water  of  the  rapids  with  a  standard  mixture  of  snow 
and  river  water,  which  allowed  of  readings  being  taken  to  one-thousandth  of  a  degree. 
The  water  was  found  never  to  fall  below  the  freezing  point  to  as  much  as  one-hundredth 
of  a  degree,  but  usually  remained  about  three  hundredths  of  a  degree  Centigrade 
above. 

Seismology.  Brit.  Assoc.  Rep.  (1898) :  179-276.  Milne  and  others. 

Seismological  Investigatious.    Third  Report  of  the  Committee. 

Speleology.  Abh.  G.  Ges.  Wien  1  (1899):  15-76.  Crammer. 

Eishohlen-  und  Windrohren-Studien.  Von  Prof.  Hans  Crammer.  With  Plans  and 
Diagrams. 

Terrestrial  Magnetism.        Brit.  Assm.  Rep.  (1898) :  80-136.  Ellis  and  Adams. 

Comparing  and  Reducing  Magnetic  Observations. — Report  of  the  Committee.  I. 
Magnetic  Results  at  Greenwich  and  Kew  Discussed  and  Compared,  1889  to  1896. 
By  William  Ellis,  f.k.s.  II.  Account  of  the  Late  Prof.  John  Couch  Adams's 
Determination  of  the  Gaussian  Magnetic  Constants.    By  Prof.  W.  G.  Adams,  f.b.s. 

Terrestrial  Magnetism.  Fritsche. 

Die  Elemeute  des  Erdmagnetismus  fur  die  Epochen  1600,  1650,  17G0,  1780,  1842 
und  1885,  und  ibro  Saecularen  Aenderungen,  berechnet  mit  Hiilfe  der  aus  alien 
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brauohbaren  Beobaohtungen  abgoleiteten  Coefficienten  der  Gaussiohen  "Allge- 
meinen  Tbeorie  des  Erdmagnetismus  "  von  Dr.  H.  Fritsche.    St.  Petersburg,  1899. 
Size  9  X  6|,  pp.  1 12.    Presented  by  the  Author. 
These  tables  are  printed  in  facsimile  of  the  author's  MS. 

Terrestrial  Magnetism.       Sitzb.  A.  W.  Berlin  (1899) :  236-246.  Lfldeliag. 

Ueber  den  taglichen  Gang  der  erdmagnetischen  Stttrungen  an  Polarstationen. 
Von  Dr.  G.  Liideling.     With  Plate. 

Terrestrial  Magnetism.  Wild. 

Vierteljahr$b.  Natur/orsch.  Qts.  Zurich  43  (1898) :  253-275. 
Ueber  die  Bestimmnng  der  erdmagnetischen  Inklination  und  ihrer  Variationen. 
Von  H.  Wild. 

Zoogeography.  Grsve. 

Nova  Acta,  Abh.  K.  Leop.-Carol.  Deutsch.  A.  Naturforscher  70  (1898) :  289-977. 
Die  geographische  Verbreitung  der  jetzt  lebenden  Perissodaotyla,  Lamnnnguia 
nnd  Artiodaotyla  non  ruminantia.    Von  Carl  Greve*.     With  Map*. 

AHTHROPOGBOGRAPHY  AHD  HISTORICAL  GEOGRAPHY. 

America— People.  Science  9  (1899) :  795-796.  

Amerind — A  Designation  for  the  Aboriginal  Tribes  of  the  American  Hemisphere. 

A  suggestion  to  introduce  the  term  Amerind  as  a  collective  name  for  the  Aborigine* 
of  America,  the  new  word  being  obviously  a  contraction  for  *'  American  Indian/' 

Colonisation.  Quarterly  Rev.  190  (1899) :  268-288.  

Climate  and  Colonization. 

Colonisation.  Riv.  G.  Italiana  6  (1899) :  257-270,  345-356.  Ricehieru 

Colonizzazione  e  Conquista.    Dal  Prof.  Giuseppe  Ricchieri. 

Commercial  Geography— Sugar.     J.R.  Statistical  S.  62  (1899) :  296-347.       Xartinoau. 
The  Statistical  Aspect  of  the  Sugar  Question.     By  George  Martineau. 
Studies  the  production  of  cane  and  beet  sugar  for  twenty-five  years,  and  especially 
discusses  the  production  of  beet  sugar  in  France  and  Germany,  Austria,  Belgium  and. 
Holland,  and  Russia. 

Commercial  Geography— Wheat.    Brit.  Assoc.  Rep.  (1898)  :  3-38.  Crookes, 

Address  by  Sir  William  Crookes,  f.r.8..  President. 
On  the  possibility  of  the  exhaustion  of  the  world's  wheat-supply. 

Historical— Ancient  Altitudes.    Riv.  G.  Italiana  6  (1899) :  298-299.  Bertolini- 

Sulla  determinazione  delle  altitudini  presso  gli  antichi :  a  proposito  dello  scritto 
della  signorina  Bittanti.    Nota  del  Prof.  G.  Lodovico  Bertolini. 
On  the  knowledge  of  the  Latin  writers  as  to  the  height  of  the  Alps,  a  criticism  of 

a  previous  paper. 

Political  Geography.      Nineteenth  Century  45  (1899)  :  991-1006.  Taylor. 

Sea-Power  and  Sea-Carriage.    By  Benjamin  Taylor. 
Political  Geography— Cities.    Fortnightly  Rev.  65  (1899)  :  943-954.  Little. 

Two  Cities :  London  and  Peking.    By  Archibald  Little. 

On  the  historical  development  of  London  and  Peking. 

Primitive  Houses.  Ann.  G.  S  (1899) :  207-230.  Bertaux. 

Etude  d'un  type  d' habitation  primitive,  Trulli,  caselle  et  specchie  des  Pouilles. 
Par  M.  £.  Bertaux.     With  Map  and  Illustrations. 

BIOGRAPHY. 

Heddle.  T.  Edinburgh  Geolog.  S.  7  (1899) :  317-327.  Goodehild. 

Dr.  Heddle  and  his  Geological  Work.    By  J.  G.  Goodehild.     With  Portrait. 
Dr.  Heddle,  most  distinguished  by  his  geognostic  researches,  was  one  of  the  first  to 
urge  the  importance  of  extending  the  geological  survey  to  Scotland. 

Leitner.  J.R.  Asiatic  S.  (1899):  725-729.  

Dr.  G.  W.  Leitner. 

Msnen.  Ret.  Maritime  141  (1899) :  292-300.  Heraud. 

Leopold  Mancn,  ingenieur  hydrogmphe  en  chef  de  la  marine  (1829-1897).     Par 
M.  G.  He*raud. 
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Zur  Biographie  Friedrich  Simony's.  Von  Dr.  August  Bohm  Edlen  yon  Bobmers- 
heim.  Wien :  B.  Lechner  (Wilh.  Muller),  1899.  Size  11  x  7J,  pp.  62.  Presented 
by  ike  Author. 

Aaflo-Jewish  Association. 


The  Twenty-Eighth  Anoual  Report  of  the  Anglo-Jewish  Association  in  connection 
with  the  Alliance  Israelite  Universale,  1898-99.  London,  1899.  Size  8J  x  5J, 
pp.  116.    Map.    Presented  by  the  Association. 

Art  of  Travel  Rev.  Scientifiqye  12  (1899) :  1-6.  Dybowiki. 

Organisation  d'un  voyage  d'exploration.    Par  M.  Jean  Dybowaki. 
Hints  on  equipment  and  organization  for  travelling  in  Africa,  amongst  which  M. 
Dybowaki  gives  precedence  to  tne  advice  of  an  Arab  chief,  "  Trust  no  one  but  yourself 
and  your  weapons." 

Geography.  -Sep.  Smithsonian  1. 1897  (1898):  881-399.  Xeltis. 

The  Function  and  Field  of  Geography.    By  J.  Scott  Keltie,  ll.d. 

Jump  North  Pacific  Expedition.        Science  9  (1899)  :  532-541.  

Field- Work  of  the  Jesup  North  Pacific  Expedition  in  1898. 
This  is  noticed  in  the  Journal  for  July,  p.  96. 
Malaria.  Grass!,  Bignami,  and  Bastianelli 

AUi  R.A.  Lincei,  Bendiconti  8  (1899):  434-438. 
TJlteriori  ricerche  sulla  malaria,  4A  Xota  preliminare  del  Socio  B.  Graasi,  A.  Big- 
nami e  G.  Bastianelli. 

Mountaineering.  dribble. 

The  Early  Mountaineers.  By  Francis  Gribble.  London  :  T.  Fisher  Unwin,  1899. 
Size  9x6,  pp.  xi  v.  and  33$.     Illustrations.     Price  21s.    Presented  by  the  Publisher. 

Describes  the  first  mountaineers  on  each  of  the  great  mountain  systems  of  Europe, 
and  deals  especially  with  the  first  references  to  mountain-climbing  in  early  books.  A 
number  of  reproductions  of  quaiut  maps,  views,  and  title-pages  adds  much  interest  to 
the  descriptions.  A  series  of  appendices  contains  the  ipsissima  verba  of  some  of  the 
most  ancient  descriptions. 

•dentine  Societies — Tear-Book.  

Tear-Book  of  the  Scientific  and  Learned  Societies  of  Great  Britain  and  Ireland : 
comprising  Lists  of  the  Papers  read  during  1898  before  Societies  engaged  in  Four- 
teen Departments  of  Research,  with  the  names  of  their  Authors.  Sixteenth  Annual 
Issue.  London :  C.  Griflin  &  Co.,  1899.  Sizo  9  x  5 J,  pp.  iv.  and  288.  Presented 
by  the  Publiahem. 

Shipwrecks.  Ann.  Hydrographie  27  (1899) :  239-255.  Herrmann. 

Ort  und  Ursaoho  der  Strandungcn  deutscher  Seeschiffo.     Von  J.  Herrmann. 
Statements  as  to  the  positions  in  which  German  vessels  have  been  lost  in  all  parts 
of  the  world. 

Swiss  Geographical  Congress.  

XIl™1'  Congres  des  Socie'te's  Suisses  de  Grfographie  tenu  a  Geneve  du  4  au  7  Sep- 
tembre  1898.— Le  Globe.  Numero  Spe'cial.  Geneve,  1898.  Size  10  x  6J,pp.  96. 
Presented  Iry  the  Geographical  Society  of  Geneva. 


NEW  HAPS. 

By  J.  COLES,  Map  Curator,  R.G.S. 


EUROPE. 
England  and  Wales.  Bartholomew. 

Bartholomew's  Reduced  Ordnance  Survey  of  England  and  Wales.  Scale  1  :  126,720 
or  2  stat.  miles  to  an  inch.  Sheets:  29,  Berks  and  Wilts;  36,  South  Devon. 
J.  Bartholomew  &  Co.,  Edinburgh,  1899.  Price  2s.  each,  mounted  on  cloth. 
Presented  by  the  PulAishers. 
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iBg land  mud  Waits.  OrdoaiM  Sarr«y 

Publications  issued  since  July  8, 1899. 

1-inoh — General  Maps : — 

England  and  Walk  : — 150  (revision),  engraved  in  outline ;  93,  98,  20;%  277,  293. 
295,  323,  324,  337,  347  (revision),  hills  engraved  in  black  or  brown,    la.  each. 

6-inch — County  Maps : — 
England  and  Walks: — Derbyshire,  6  n.e.,  22  b.w.,  s.e.     Hertfordshire,  6  S.E., 
25  n.w.,  s.e.    Horthumberland,  1  b.b.,  3  s.w.,  97  s.w.    Sussex,  47  s.w. 

25-inch—  Parish  Maps: — 
England  and  Walks  :— Berkshire,  V.  12 ;  VL  9, 10, 11, 14;  VII.  2,  3, 10 ;  IX.  3, 
4,  7,  8 ;  X  3 ;  XXIV.  1 ;  XXX.  14 ;  XXXVIII.  4, 6, 7, 8, 10, 12, 16 ;  XXXIX  14, 
15, 16;  XL.  9,  13;  XL VI.  3,  4,  6.  7,  8, 10, 11,  12.  Bucks,  XXVL  6,  7,  10, 11 ; 
XXXL  7;  LII.1;  LVIII.  8.  Cheshire,  VIL  15;  XIII.  14.  Cumberland,  XXXIlI. 
16 ;  XXXIV.  5,  9, 10, 13, 14, 15 ;  XLI.  4;  XL II.  1, 3,  5,  6,  7  ;  LXVI.  6 ;  LXVII. 

7,  13;  LXVIII.  5,  13;  LXXIL  1  and  5,*  2;  LXXIII.  1.  Derby,  XXXII.  12; 
XXXIIL  5,  7,  8,  12;  XXXVI.  1.  Denbigh,  Va.  15;  IX.  15;  XIV.  4,  8,  12; 
XV.  9 ;  XX.  3,  11 ;  XXIX.  1,  5,  9,  13 ;  XXXVI.  1.  Flint,  I.  8,  12 ;  II.  5 ;  IV.  8, 
12 ;  V.  2,  5,  8,  13,  15 ;  VI.  13,  15,  16 ;  VIII.  10,  11,  15,  16  :  IX.  3,  5,  9,  13,  14 ; 
X.  10;  XII.  4,  8,  12;  XIII.  3,  9;  XVI.  3,  11;  XVII.  5;  XX.  1;  XXII.  9. 
Glamorgan,  XV.  9 ;  XXIV.  4 ;  XXV.  10, 14, 15 ;  XXVL  4,  13, 14 ;  XXXIIL  3,  4, 

7,  8 ;  XXXIV.  1,  3,  7,  9, 10, 14,  16 ;  XXXIX.  3,  4 ;  XLIV.  12, 16.  Hottingham- 
shire,  VI.  2,  3,  4.  6,  7,  8,  9,  10, 11, 12;  VII.  1,  2,  3,  4,  5,  6,  7,  9,  10,  11 :  XXVII.  3. 
Oxfordshire,  XXIV.  7,  8,  11, 12, 15,  16;  XXVL  5,  6,  9, 10, 13, 14 ;  XXVII.  6,  7, 
8, 11,  12;  XXVIII.  5,  6,  7,  9,  10,  11 ;  XXX.  2,  3;  XXXII.  1,  2,  3,  4,  5;  XXXIV. 
2,  7,  10,  14;  XXXVI.  2;  XXXVIII.  12;  XXXIX.  11 ;  XL.  1,  5,  9,  13 ;  XLIII. 
3;  XLVL  1.  Staffordshire,  VIL  4;  VIII.  6.  9;  IX.  12,  15;  XIV.  2,  10,  11. 
Sussex,  XXVII.  1;  LIV.  13;  LVIII.  7,  8,  12;  LIX.  13;  LXVH.  11,  14,  16; 
LXVIII.  1,  2,  6,  7,  9,  11,  14,  15,  16;  LXIX.  1,  5,  14, 15,  16;  LXXVIII.  1,  5; 
LXXIX.  2,  4,  5,  7,  11,  15,  16;  LXXX.  5,  6;  LXXXII.  3,  4. 

(R  Stanford,  Agent.) 

Germany.  Topogr.  Bureau  des  K.  Bayer.  General-Btabes^ 

Karte  dee  Deutschen  Reiohes.  Herausgegeben  voin  Topogr.  Bureau  des  K.  Bayer. 
General-Stabes,  1898.  8oale  1 :  100,000  or  1*6  stat.  mile  to  an  inch.  Sheets:  665, 
Sohliersee ;  672,  Mittenwald.    Price  1.50  marks  each  sheet. 

Italy.  Istituto  Geografico  Militare,  Tirense. 

Carta  d'ltalia.  Scale  1 :  100,000  or  1*6  stat.  mile  to  an  inch.  P*.  5,  Val  Por- 
mazza;  7,  Pizzo  Bernina;  11,  M.  Marmolada;  12,  Piere  diCadore;  13,  Ampezzo; 
14,  Pontebba;  15,  Domodoasola;  18,  Sondrio;  19,  Tirano;  23,  Belluno ;  24, 
Maniago ;  25,  Udine  ;  29,  Monte  Rosa ;  32,  Gomo ;  33,  Bergamo  ;  38,  Conegliano ; 
39,  Pordenone ;  40,  PalmanOva ;  98,Vcrgato:  99,  Faenza;  100, Forli;  101,  Rimini; 
107,  Monte  Falterona  ;  108,  Mercato  Saraceno ;  109,  Pesaro;   110,  Seoigallia;  113, 

8.  Gasciano  in  Val  di  Pesa;  114,  Arezzo;  115,  Citta  di  Caste  1  Jo ;  116,  Gubbio; 
117,  Jesi;  118,  Ancona;  120,  Siena;  121,  Montepulciano ;  122,  Perugia;  123, 
Gualdo  Tadino ;  124,  Maoerata :  125,  Fermo;  126,  Isola  d'Elba;  127,  Piombino; 
128,  Groseeto;  130,  Orvieto;  131,  Foligno;  132,  Norcia ;  133,  Ascoli  Piceno ; 
134,  Giuliauova;  13.">,  Orbetello;  136.  ToBcanella ;  166,  laola  Asinara ;  167,  Isola 
Rossa ;  179,  Porto  Torres.  Istituto  Geografico  Militare,  Firenze.  Price  1  lire  50 
centimes  each  sheet 

Sweden.  Sveriges  Geologiska  Undersokning. 

Sveriges  Geologiska  Undersokning.  Scale  1  :  50,000  or  0*8  stat.  mile  to  an  inch. 
Sheet:  Orkelljunga.  Scale  1  :  100,000  or  1*0  stat.  mile  to  an  inch.  Sheet: 
Ulricehainn.  Ofveraightskarta  angifrande  de  Kvart'ara  Hafsaflagringarnes  omr&de 
samt  Kalkstensoch  Mergelforekomsters  utbredning.  Scale  1  :  2.000,000  or  32 
stat.  miles  to  an  inch.  Tryckt  i  General  Stabens  Litogr.  Anstalt,  Stockholm. 
Presented  by  the  Director  of  the  Geological  Surety  of  Sicedvn. 

ASIA. 

Asia  Minor.  Friedrioh  and  Huge. 

Archaolngische  Karte  von   Kleinasien,   bearbeitet  von   Dr.  W.  Ruge  u.    Dr.  E. 

Friedrioh.     Scale  1  :  2,500,000  or  39\~>  stat.  miles  to  sn  inch.     Verlag  v.  G.  Stern- 

kopf,  Halle  a/S,  1899.     Price  3  marks.     Presented  by  the  Publishtr. 

Students  will  find  this  a  useful  map,  as  all  the  ancient,  as  well  as  modern,  names  of 
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are  given.    There  are  two  insets,  one  showing  recent  routes,  and  the  other  the 
'lain  of  Troy.    It  is  furnished  with  a  complete  index. 

drift*.  Cholncky. 

Map  of  the  Month  of  the  Yang-tse-kianR,  and  surrounding  country.  Scale  1  : 
1,800,000  or  20*5  stat.  miles  to  an  inch.  By  Eug.  de  Cholnoky.  1899.  In  Hungarian. 
Presented  by  the  Author. 

This  map  of  the  delta  of  the  Yang-tse-kiang  oon tains  some  new  work,  which  would 
appear  to  be  the  result  of  the  author's  survey.  The  title  and  explanation  of  the  sjmbols 
employed  are  in  Hungarian. 

AFRICA. 
Transvaal.  Stanford. 

Map  of  the  South  African  Republic  (Transvaal).    Scale  1 :  1,000,000  or  1.V8  stat 
miles  to  an  inch.    London :  E.  Stanford,  1899.    Presented  by  the  Publisher. 

This  map  has  been  brought  up  to  date.  All  means  of  communication  are  shown, 
and  the  heights  of  some  prominent  positions  are  given  in  figures.  As  there  is  no  hill- 
ahading,  there  is  nothing  to  indicate  the  relief  of  the  country  ;  it  is,  however,  a  useful 
map  for  reference. 

AKEBICA. 

Canada.  Surveyor-General  of  Canada. 

Sectional  Maps.    Scale  1 :  190,080  or  3  stat  miles  to  an  inch.    Sheet :  96,  Port 

Moody.    Topographical  Surveys  Branch,  Department  of  the  Interior,  Ottawa,  1899. 

Presented  by  the  Surveyor- General  of  Canada, 

OSKESAL. 

World.  Meyer. 

Meyer's  Hand-Atlas.  Zweite,  neubearbeitete  und  vermehrte  Auflage  mit  112 
Kartenblattern,  9  Textbeilagen  und  Register  aller  auf  den  Karten  verzeichneten 
Namen.  Part  15  and  16.  Leipzig  uud  Wien.  Yerlag  des  Bibliographischen 
Instituts,  1899.     Price  60  pf. 

World.  Vivien  de  Saint  Martin  and  Schrader. 

Atlas  Universe!  de  Geographic.  Ouvrage  commence'  par  M.  Vivien  de  Saint 
Martin  et  continue  par  Fr.  Schrader.  Paris  :  Librarie  Haohette  et  Gie.  Sheets : 
Bussie  d'Europe  ;  Afriquc  Francais.     Price  2fr. 

These  two  issues  contain  maps  of  Russia  in  Europe,  and  sheet  2  of  the  French 
possessions  in  Africa.  Each  sheet  is  accompanied  by  letterpress,  in  which  the 
authorities  consulted  are  mentioned. 

CHARTS 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Chart*  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  May 
and  June,  1899.     Presented  by  the  Hydrographic  Department,  Admiralty. 

No.  Inches. 

3049  to  /Tidal  streams  : — English  and  Irish  channels.     4«. 

8060  i  The  same  twelve  charts  bound  together  in  an  atlas.     5s. 

4021  m  =  1 4-0     England,  east  coast : — River  Medway  between  Pinup  and  Chatham 

reaches.     2s.  0d. 
114b  m  =  8  0       Firth  of  Forth  :— Fisherrow  to  Port  Edgar.     2s.  6d. 
3023  in  =  fro      Ireland,  north  coast: — Buncrana  and   Bathmullan    anchorages. 

\s.  (id. 
2970  in  —  0*33     Novaya  Zemlya,  west  coast : — Sukhoi  Nos  to  North  Gusini  Nos. 

(Plan  : — Pamorskaya  bay).     2s.  Od. 
*noA      _  (2*151  Plans  in    Novaya   Zemlya: — Byelushya   bay,   anchorages  on   the 
6VM  m  -  \  1  25/      north  side  of  Kara  strait.     If.  6U 
3020  m  =  vur.     Anchorages    on    the   west    coast  of    Spitsbergen: — Anchorages 

between  Vogel  Sang  and  Cloren  cliff,  Kobbe  bay,  Bloom  strands 

harbour,  Coal  haven,  Sassen  and  Temple  bays,  Coal  bay.  Green 

harbour.  Middle   Hook    haven,   Flour  de   Lys   and    Bourbon 

havens,  Bjona  haven.     Is.  Gd. 
Little  Belt :— Gienner  fiord.     Is.  6d. 

North  America,  east  coast : — The  strait  of  Belle  isle.    2s.  Gd. 
Newfoundland,  west  coast : — Cow  head  to  Rich  point.     2s.  6d. 
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3042  m  =  var.    Harbours  and  anchorages  in  the  Bahamas : — Pelican  harbour, 

southern  extremity  of  Great  Abaoo  island,  southern  portion 
of  the  Berry  islands,  part  of  the  Jumentos  cays.    2s.  Qd. 
qq      — /3'^\  ^Bna  on  *ne   eaat  coast  of   South  America :— Approaches  to 
\Mf      Nickerie  river,  Balut  isles  anchorage  (reproduction).    Is.  6d. 

607  m  =  l^gf  Africa,  west  coast : — Salem  and  Jumbas  rivers,  Fundium.    2s. 

3047  m  =  var.    Harbours  and  anchorages  in  the  Bed  sea : — Sherm  Sheikh.  8henn 

Sheikh  and  Sherm  el  Moiyah,  Mersa  Dhiba,  Sherm  Habban, 
Akabah,  Shermen,  Nouian,  Dahab.     la.  6d, 

3044  m  =  0*91     Celebes : — Ujong  Jonga  to  Ujong  Kassi.    2s.  6d. 

8037  m  =  10      Korea :— Port  Lazaret  and  Tung  hing  bay.     1$.  6d. 

3019  m  =  20      Japan  :— Tsu  Saki  to  Kagara  Sima,  with  the  channels  to  Imari 

2«.  6d. 

3041  m  =  2*  15    Russian  Tartary : — America  bay.     1*.  6d. 

3040  m  =  4*2      Russian  Tartary  :— Vostok  bay.     Is.  6d. 

3095m  =  03      Sea  of  Okhotsk :— Cape  Patience  and  Bobben  island  (Plan: — 

Bobben  island).    Is.  Gd. 

1644  m  =  0  17    Kamchatka :— Komandorski  islands  (Plans :— Nikolski  anchorage, 

Staraya   harbour,  Pesohanoi    bay,  Preobrazheniya    harbour). 
2s.  6U 

3088  m  =  2*0  Anchorages  on  the  east  coast  of  Australia : — Home  islands  anchor- 
age, Cape  Weymouth  anchorage,  Night  island  anchorage, 
Howick  island  anchorage.    Is.  6d. 

3027  m  =  var.    Anchorages  on  the  north  coast  of  New  Guinea  :— Mambare  bay, 

Porlock  harbour,  Tana  Mera  bay,  Wooi  bay,  Tipin  road,  Berlin 
road  and  harbour,  Berlin  harbour.     Is.  Gd. 

3033  d  =  2*7      New  Hebrides  islands  and  New  Caledonia.    2s.  6/Z. 

1531  Anchorages  in  strait  of  Belle  isle :— Plans  added,  Carrol  cove, 

Green  island  anchorage. 
487  St.  Christopher  and  Ncris : — Plans  added,  Basseterre  bay. 

1117  Anchorages  in  the  Russian  Tartary  :— New  Plan,  Trinity  bay. 

984  Anchorages  in  the  Marshall  islands  : — Plan  added,  Eniwetok  or 

Brown  atoll. 
(/.  D.  Potter,  Agent) 

Charts  Cancelled. 

No.                                                                                                Cancelled  by  No. 

114b  Fisherrow  to  Queensferry.  {Ne^^  to  Port  Edgftr 1U6 

1156  Nickerie  river  appoaches.   JNew  chart. 

99  Sal ut  isles  anchorage.  f    Plans  on  the  east  coast  of  South  America.        99 

607  Entrances    to    the    Salem)  New  plan. 

and  Jumbas  rivers.  f    Salem  and  Jumbas  rivers <J07 

54  Plan  of  Port  Lazaref  on  \  New  plan. 

this  sheet  /    Port  Lazaref  and  Yung-hing  buy .    .    .     3037 

251 1  Plans  of  Nakhodka  bay  and  \  New  chart. 

Wrangle  bay  on  this  sheet       /    America  bay 3041 

2407  Plan  of  Gaidamak  bay  on  i  New  chart. 

this  sheet.  (    Voetok  bay 8040 

1644  Komandorski  islands.  ^^^  ^ 1644 

778  Eniwetok  or  Brown  group.  }S£f^  „  Bro„  atoll m 

1380  New       Caledonia,       New) New  chart. 
Hebrides  and  Loyalty  islands./    New  Hebrides  islands  and  New  Caledonia   3033 

Charts  that  have  received  Important  Corrections. 

No.  2585,  England  :— Coastguard  stations.  2587,  Ireland  :— Coastguard  stations. 
1951,  England,  west  coast : — Liverpool  bay.  1102.  England,  east  coast  .-—Hartle- 
pool to  St  Abbs  head.  1626,  England,  ea*t  coast :— Blyth.  2593.  Germany,  west 
coast : — Ameland  to  Jade  river.  1875.  Germany,  west  coast : — Elbe,  Weser.  and 
Jade  rivers.  2260,  Norway : — Christian*and  and  Songvaar  fiords.  2751.  Spits- 
bergen. 185,  Germany,  north  coast : — Port  SwinemUmie.  86.  Spain,  west  coast : 
— Cadiz  bay.  1187.  Spain,  east  coast: — Alicante  to  Palamos.  1354b.  Falkland 
islands.  260,  North  Polar  sea.  274,  North  Polar  chart.  Atlantic  side.  2282, 
Arctic  ocean  and  Greenland  sea.  282,  Newfoundland  : — Saint  John  bay  to  Orange 
bay.    2775.  Biver  St.  Lawrence : — Point  Pizeau  to  Frechette  island.    2777,  Biver 
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St  Lawrence :— Frechette  island  to  Gape  8ante.    2778,  River  St.  Lawrence  :— 

Oape  Sante"  to  Grondine.    2779,  River  St  Lawrence :— Grondine  to  Batiscan. 

9780,  River  St.  Lawrence .—Batiscan  to  Becanoour.    2781,  River  St.  Lawrence : — 

Bmnoonrto  port  8t  Francis.    2782,  River  St.  Lawrence  .-—East  part  of  Lake  St 

Peter.    2783,  River  St.  Lawrence  .-—West  part  of  Lake  8t  Peter.     2784,  River 

8t  Lawrence : — Stone  island  to  Lanoraie.    2785,  River  St.  Lawrence : — Lanoraie 

towards  Contrecoeur.    2786,  River  St  Lawrence: — Contrecoeur  to  Repentigny. 

9787,  River  St  Lawrence  .'—Repentigny  to  Long  point    2788,  River  St  Lawrence : 

— Long  point  to  Lachine  rapids.     1127,  River  St.  Lawrence: — Montreal  harbour. 

2882,  United  States,  east  coast :— Gloucester  harbour.    2486,  United  States,  east 

coast : — Plymouth  harbour.    2806,  United  States,  east  coast :— -Charleston  harbour. 

478,  Puerto  Rico:— Port  San  Juan,  Port  Arecibo.    8005,  United  States,  south 

oomat: — Tortugas  harbour.    3029.  British  Columbia  .—Active  pass  to  Gabriola 

pass.     2812,  Africa,  west    coast: — Lagos   harbour.     2432,  Russian  Tartary: — 

Tnmen  Ula  to  Strelok  bay.    936b,  New  Caledonia,  south-east  part.     2069,  New 

Caledonia : — Approaches  to  Port  Noumea.    480,  New  Caledonia : — Port  Noumea. 

474,  Friendly  islands :—  Nomuka  islands. 

(J.  D.  Potter,  Agent.) 

%udlsh  and  Irish  Channels.  Hydrogrtphio  Department,  Admiralty. 

Tidal  Streams  of  the  English  and  Irish  Channels.  Published  at  the  Hydrographic 
Department,  Admiralty,  under  the  superintendence  of  Admiral  Sir  W.  J.  L. 
Wharton,  Hydrographer,  London,  1899.  12  sheets.  Price  5s.  Presented  by  the 
Hydrograplier. 


Tidal  Streams  of  the  North  Sea.    Published  at  the  Hydrographic  Department, 
Admiralty,  under  the  superintendence  of  Admiral  Sir  W.  J.  L.  Wharton,  Hydro- 
grapher, London,  1899.     12  sheets.     Price  5s.    Presented  by  the  Hydrographer. 
These  atlases  each  contain  twelve  charts,  showing  the  direction  and  rate  in  knots  of 
the  tidal  streams  of  the  North  sea  and  the  English  and  Irish  channels  for  every  hour 
of  the  tide  at  Dover.    They  are  based  on  the  extensive  observations  made  by  the  late 
Captain  F.  W.  Beechy,  r.n\,  f.r.s.,  and  are  supplemented,  or  verified,  by  the  results  of 
Admiralty  surveys,  and  observations  taken  by  permission  of  the  Trinity  House,  at  the 
different  lightships  round  the  coast. 

With  regard  to  the  charts  of  the  North  sea,  much  valuable  information  concerning 
the  tidal  streams  off  the  coast  of  Holland  has  been  obtained  from  an  account  by  Lieut. 
H.  Bernelot  Moens  of  the  Dutch  navy,  of  a  series  of  careful  observations  made  from 
1880  to  1882.  Observations  made  at  the  different  lightships  on  the  Danish,  Dutch, 
Belgian,  and  French  oxLSts  have  been  furnished  by  the  respective  governments. 

The  charts  of  the  English  and  Irish  chaunels  have  been  supplemented  by  observa- 
tions from  various  Admiralty  surveys  up  to  date,  especially  by  those,  at  the  entrance 
of  the  channel,  by  Admiral  Pel  ham  Aldrich,  R.N.,  in  1889-90. 

The  state  of  the  tide,  whether  rising  or  falling,  has  been  noted  along  the  coast,  and 
a  notice  is  given  that  these  are  general  statements  for  different  portions  of  the  coast, 
and  necessarily  apply  to  individual  harbours  or  bays. 

The  compilation  of  this  vast  amount  of  material  has  been  carried  out  by  Commander 
Cortland  H.  Simpson,  r.n. 

Bustian  Charts.      Chief  Hydrographic  Department,  Ministry  of  Marine,  St.  Petersburg. 

Charts  and  Plans  published  by  the  Chief  Hydrographic  Department,  Ministry  of 
Marine.  St.  Peters  burg. 

The  White  Sea. 
No. 
519.    Plan  of  Suma.     Scale  1750  feet  to  an  inch.     1899. 

The  Baltic. 
1810.   Flan  of  Wisinar  bay.    Scale  3700  feet  to  an  inch.     1899. 
528.    Approaches  to  Arensburg.     Scale  3500  feet  to  an  inch.     1899. 

524.  Flan  of  llevel.     Scale  188  feet  to  an  inch.     1899. 

522.    Flan  of  port  of  Windau.     Scale  420  feet  to  an  inch.     1899. 

Black  Sea. 

525.  Plan  of  Karaji  bay,  Crimea.    Scale  1400  feet  to  an  inch.     1899. 
449.    Flan  of  Balaklava  bay,  Crimea.    Scale  175  feet  to  an  inch.    1896. 

1760.    Plan  of  the  neighbourhood  of  Cape  Khersonese.  Crimea.    Scale  1050  feet  to  an 

inch.     1899. 
580.    Flan  of  the  Kilia  mouth  of  the  Danube.    Scale  5250  feet  to  an  inch.     1899. 

526.  Plan  of  Port  Tuabs.     Scale  1400  feet  to  an  inch.     1899. 

527.  Plau  of  Binder  Erekli  bay.     Scale  1365  feet  to  an  inch.     1899. 
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Ca$pian  Sea. 

523.   PJnn  of  the  Maravicff  bay  (with  Krasnovodsk).    Scale  1750  feet  to  an  inch. 
1899. 

North  Pacific  Ocean. 

520.  Plan  of  Naisdnik  bay  (Askold  island).    Scale  1400  feet  to  an  inch.    1898. 
516.   Eastern  coast  of  the  Korean  peninsula.    Scale  8'2  8 tat.  miles  to  an  inch.     1898. 
515.   Plan  of  the  creeks  of  Trinity  and  Vitzay  in  the  bay  of  Poasiet.     Scale  1400  feet 

to  an  inch.    1898. 
514.   Chart  of  the  western  coast  of  Peter  the  Great  bay.     Scale  4550  feet  to  an 
inch.     1898. 

521.  Chart  from  Peter  the  Great  bay  to  the  southern  extremity  of  Korea.      Scale 

16*2  stat.  miles  to  an  inch.     1899. 
Presented  by  the  Chief  Hy (Orographic  Department,  St.  Petersburg. 

PHOTOGBAPHS. 

British  East  Africa  and  Mediterranean.  Molesworth. 

Fourteen  Photographs  of  British  East  Africa,  Cape  Guardafui,  and  Stromboli, 
taken  by  Sir  Guilford  L.  Molesworth.    Presented  by  Sir  Guilford  L.  Molesworth. 

The  following  photographs,  presented  by  Sir  Guilford  L.  Molesworth,  were  taken 
by  him  on  his  expedition  in  East  Africa,  and  during  his  voyage. 

(1)  Baobab,  British  East  Africa;  (2)  Baobab,  Mimban;  (3)  Masai  on  the  war- 
path ;  (4)  Porters ;  (5)  Wanika ;  ((>)  Wa-Kikuyu ;  (7)  Wa-Kikuyu ;  (8)  Wa-Kikuyu ; 
(9)  Wa-Kikuyu;  (10)  Lingonet  volcano ;  (11)  Lingonet;  (12)  Cape  Guardafui;  (13) 
Guardafui;  (14)  Guardafui;  (15)  Stromboli. 

Central  Africa.  Crawford 

Twelve  Photographs  of  the  Country  in  the  Neighbourhood  of  Lake  Mweru,  Garen- 
ganze  Country,  by  D.  Crawford,  Esq.    Presented  by  F.  S.  Arnot,  Esq. 

This  is  a  series  of  photographs  taken  by  Mr.  D.  Crawford  in  the  vicinity  of  the 
Lualaba  river  and  Lake  Mweru.    The  following  is  a  list  of  their  titles : — 

(1)  Looking  north  from  "  Holy  Mount "  down  the  Lualaba  :  (2)  Lualaba  river  near 
Kalamata's ;  (3)  Lualaba,  looking  south  from  an  island ;  (4)  Sphinx  Mbuyu  in  Luba 
village;  (5)  Lualaba  river  at  sunset;  (G)  View  of  Lnalaba  river ;  (7)  "Holy  Mount" 
where  tribal  deities  are  worshipped  ;  (8)  Looking  down  on  village  of  Nyembo-kundu, 
Lualaba  river ;  (9)  In  a  Lake  Mweru  water-forest;  (10)  Lunlaba  river :  (11)  Looking 
down  the  Lualaba  river  from  mountain-top  ;  (12)  Garenganze  natives  drawing  copper 
wire. 

North- West  Frontier  of  India.  Tate. 

Sixteen  Photographs  of  British  Baluchistan  and  the  Country  in  the  Neighbourhood 
of  the  Railway  to  Kandahar,  by  G.  P.  Tate,  Esq.    Presented  by  O.  P.  Tate,  Esq. 

This  is  an  exceptionally  good  set  of  photographs ;  the  subjects  are  well  chosen,  and 
convey  an  excellent  idea  of  the  scenery  of  the  country.  The  following  are  their 
titles : 

(1)  View  near  the  Koh-i-Malak,  Siah ;  (2)  The  Matiki  Gat  hill ;  (3)  View  from  near 
Camp  Rabat  with  Lar  Koh  hills  in  distance  ;  (4)  The  Kuh-i-Taftan  ;  (5)  Spur  of  the 
Rahat-Koh  hill  with  camp ;  (6)  Gorge  at  Amirchah  ;  (7)  Sandhills  and  rocks,  Amir- 
chah ;  (8)  Kuh-i-Khwajah  from  eastern  edge  of  Hamun-i-Helmand,  Sistan ;  (9) 
Tutins,  or  reed  boats  on  the  Helmand  Hamun,  Sistan ;  (10)  Luris,  or  Baluch  gypsies; 
(11)  Post  at  Dalbaudin,  Quetta-Sistan  trade  route;  (12)  Ruins  of  Kahkah,  on  slope  of 
Koh-i-Khwajah,  Sistan;  (13)  Contorted  strata  rocks,  Padagi  hills;  (14)  Crater  of 
Damodim  looking  towards  the  south ;  (15)  Outpost  at  Murui,  on  the  Quetta-Sistan 
trade  route:  (16)  No  title. 

N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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EXPLORATIONS  IN  PATAGONIA.* 

By  Dr.  FRANCISCO  P.  MORENO. 

The  division  of  the  continental  waters   takes  place,  without   a  doubt, 
between  the  river  Belgrano  and  Lake  Buenos  Aires  in  the  same  condi- 
tions as  further  south,  that  is  to  say,  in  the  Patagonian  plateau  or  in  its 
depressions.    The  present  affluents  of  the  southern  part  of  the  river  Desire 
rise  in  the  volcanic  plateau  itself,  and  run  northwards  to  enter  gorges 
covered  by  the  lavas  of  the  last  eruption,  that  is  to  say,  subsequent  to 
the  time  in  which  the  transverse  depression  was  formed  and  eroded,  and 
vrhich  unite  the  fjord  of  Lake  Buenos  Aires  with  the  Atlantic.     Arriv- 
ing at  this  depression,  they  run  through  the  centre  towards  the  east,  to 
lose  themselves  in  small  lagoons  and  large  pools  before  gaining  the 
Atlantic.     The  western  plateau  turns  in  this  direction  in  the  ordinary 
form  of  a  raised  headland,  overlooking,  on  the  south,  the  vast  anterior 
bay  of  the  lake,  separated  from  the  first  mountains  by  the  gorges  by 
which  the  rivers  Antiguos  and  Jeinemeni  descend.    More  to  the  west  the 
landscape  assumes  its  fjord -like  character.    To  the  east,  also,  the  plateau, 
on  which  craters  can  be  seen,  stops  and  opens  in  this  direction,  leaving 
m.  vast  and  lower  expanse  on  which  other  more  modern  volcanoes  rise, 
^.nd  which  corresponds  to  the  transverse  depression  formed  prior  to  the 
Eruption  of  these  volcanoes,  which  protect  with  their  lavas  the  smooth 
oaps  of  Patagonian  tertiary  land.     On  the  north  side  the  table-land  is 
free  of  lava,  but  capped  by  a  considerable  bed  of  shingle.     What  an 
Enormous  quantity  of  glacial  detritus  is  found  in   this   true  payaage 
tiiorainique  !     Certainly  in  no   part  of  Patagonia  are  the  moraines  so 
xvell  preserved.     On  every  side  enormous  erratic  boulders,  quartzites, 
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porphyries,  and  traohytes  cap  the  undulations  left  by  the  moraines;  aid 
gneiss,  for  the  first  time,  is  seen  amongst  the  detritus.  In  the  flat 
cavities  left  by  the  retiring  ice,  small  lagoons  are  seen,  bordered  by  i 
banks ;  and  springs,  surrounded  by  rich  pastures,  abound.  This 
transverse  depression  has,  to  a  great  extent,  been  filled  with,  voloamo 
ashes,  which  are  visible  in  large  layers,  alternating  with  otheii  of 
lacustrine  and  fluvial  gravel. 

Undoubtedly  the  transverse  depression  of  Lake  Buenos  Aires  is  At 
largest  in  Patagonia.     Since  my  visit  in  1898,  my  fellow-worker,  Mr. 
Waag,  has  succeeded  in  crossing  the  extremity  of  the  lake  and  penetrat- 
ing the  river  Las  Heras  whioh  drains  Lake  Soler,  into  which  Lab 
Buenos  Aires  flows.    It  is  torrential  and  unnavigable.    We  thus  hava 
a  further  complete  instance  of  the  crossing  of  the  Andean  Cordillera  by 
waters  whioh  rise  to  the  east  of  it,  taking  advantage  of  the  teotonio 
trenches,  generally  oblique  to  the  axis  of  the  main  chain.      All   Aft 
transverse  depressions  of  the  Patagonian  plateau  correspond  to  large 
ancient    fjords,    the    remains    of   veritable    tectonic    fractures,     very 
probably  produced  by  tertiary  granite  eruptions ;  and  I  think  that  the 
points  at  which  the  present  rivers  cut  the  chain  are  weak  fractures 
which  have  been  more  easily  and  deeply  eroded  by  the  waters  after  the 
great  masses  of  ice  which  covered  and  protected  them  had  disappeared, 
and  that  this  same  melting  process  produced  the  wonderful  erosions  in  Ike 
slopes  of  the  Cordillera  owing  to  the  great  quantity  of  resultant  torreuta 
Lake  Buenos  Aires  (985  feet)  measures  75  miles  in  length  from  south- 
south-west  to  north-north-east,  and  is  of  similar  type  to  the  other  laife 
lakes  mentioned — that  is  to  say,  partaking  of  the  characteristics  of  both 
fjord  and  table-land  lakes.   In  its  extreme  west  it  occupies  a  portion  of  the 
interior  longitudinal  depression  which  separates  the  main  chain  of  the 
Cordillera  from  the  isolated  mountains.   This  depression  stretches  south- 
ward to  Call  en  sound,  and  to  the  north  it  seems  to  extend  a  long  way 
towards   the  eastern  depression  of  the  river  Ay  sen,  separating  the 
cretaceous  mounts   Castillo  and  Ap  Ywan  (8625  feet)   from  the  Cor- 
dillera proper.     The  west  is  overlooked  by  high   snow-capped  moun- 
tains, amongst  them  mount  San  Valentin   (12,697   feet),  with  great 
glaciers.     On  the  east  the  ancient  outlet  to  the  Atlantic  is  closed  by 
modern  volcanic  ashes  and   fluvio-glacial  detritus — first  of  all,  those 
of  the  original  moraine ;  and  subsequently,  those  of  the  moraines  left 
by  the  last  extensions  of  the  glaciers.     In  some  parts  of  the  western 
region  the  banks  bear  indisputable  traces  of  the  former  level,  and  of  its 
gradual  and  ever-iucreasing  decline.     These  lines  contribute  to  make 
the   vast   landscape,  with   its   terraces   and   roches  moutonnSea,  full   of 
interest;   and  this  is  further  increased  by  the  picturesque  calcareous 
islands,  through  which  the  waters  have  pierced  their  channels,  convert- 
ing them  into   so   many  pots-a-arbre.     Springs,   situated   in   beautiful 
prairies,  are  more  abundant  there  than  in  the  south,  and  it  is  certain 
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that  [within  a  short  period  the  valleys  lying  between  the  eastern  hills 
of  the  lake  will  be  successfully  made  available  for  colonization.  Last 
year  I  left  a  steam-launch  there,  by  means  of  which  the  lake  and  its 
environs  are  now  being  carefully  explored. 

When  delineating  the  aspect  of  the  southern  depression,  and  pointing 
out  the  present  curious  course  of  the  Viscachas  rivulet,  I  referred  to  the 
river  Fenix.  This  river,  rising  in  the  Ap  Twan  mountain,  situated 
north  of  the  centre  of  the  lake,  flows  east-south-east  for  some  30  miles,  and 
then  abruptly  turns  to  the  west  (1540  feet)  to  empty  into  Lake  Buenos 
Aires.  It  runs  between  two  lines  of  moraines  marking  the  former  ex- 
tension of  the  last  great  glacier,  which  the  lake  subsequently  occupied. 


In  consequence  of  one  of  the  very  common  phenomena  of  capture  to 
which  these  rivers  are  subject,  the  course  of  the  Fenix  has  been  turned 
towards  the  Pacific  at  one  point  from  its  ancient  channel,  and  at  such 
an  insignificant  level  above  low  water,  that,  by  working  eight  days 
with  six  men,  we  were  enabled  to  send  the  waters  back  by  their  original 
channel  to  the  Atlantic.  This  seems  a  practical  demonstration  of  the 
fact  that  no  mountains  or  hills  existed  there,  and  of  the  facility 
with  which,  by  turning  the  waters  in  that  direction,  hundreds  of  miles 
could  be  easily  colonized,  which  at  present  are  regarded  as  useless 
deserts.  If  it  was  only  when  the  ice  melted  in  spring-time  that  the 
waters  followed  that  course,  to-day  they  have  made  it  permanent.  Lake 
Buenos  Aires  is  merely  a  remnant  of  the  enormous  lacustrine  deposit 
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which  existed  in  this  region  in  pleistocene  and  even  recent  tunes,  as 
the  first  Spanish  explorers  who  penetrated  into  Patagonia  in  the  neigh- 
hoarhood  of  Port  Desire  found  rivers  there  which  have  since  nearly 
ceased  to  exist. 

Between  the  depression  of  Lake  Bnenos  Aires  and  that  of  the  river 
Senguerr,  which  drains  Lakes  La  Plata  and  Fontana  (3050  feet)  to 
the  Atlantic,  another  lacustrine  depression  exists,  the  waters  of  which 
have  been  drained  off  in  part  by  the  present  channel  of  the  river 
Aysen  when  once  the  breach  was  opened  in  the  central  chain  of  the 
Cordillera.  The  wide  and  deep  valleys  of  Huemules,  Mayo,  and  of 
Goyet  once  belonged  to  it,  and  their  drying-up  is  due  to  the  same 
general  causes  already  mentioned — the  accumulation  of  glacial  deposits, 
the  decrease  of  waters  through  decrease  of  rains,  and  the  increase  of 
evaporation,  as  well  as  to  the  uplifting  phenomena. 

In  1888  I  sent  an  expedition  to  study  that  region.  At  that  time  the 
Blanca.  lagoon,  which  was  almost  the  sole  remains  of  the  lake  in  the 
valley  of  the  Huemules,  drained  to  the  east  into  the  Chalia  rivulet,  an 
affluent  of  the  river  Mayo.  It  has  now  ceased  to  flow  in  that  direction, 
and,  as  the  erosion  is  greater  on  the  west,  it  is  probable  that  the  waters 
from  its  basin  will  in  future  run  towards  the  southern  affluent  of  the 
Aysen,  and  will  be  tributaries  to  the  Pacific  ocean. 

In  the  river  Mayo  I  have  seen  springs  of  the  river  Coyaike,  the 
central  affluent  of  the  Aysen,  rise  in  the  same  source  as  those  of  this 
river  in  the  transverse  depression,  which  is  narrowed  there  by  modern 
volcanic  rocks ;  and  identical  phenomena  are  produced  close  to  it  in  the 
Ooyet  depression,  where  it  is  impossible  to  distinguish  the  point  at 
which  the  waters  separate  in  the  two  directions  in  the  great  depression 
of  this  name,  and  in  that  of  Gantaush.  The  shores  of  the  great  lake  are 
perfectly  visible  there ;  they  are  the  remains  of  a  much  larger  one,  which 
extended  as  far  as  the  present  basin  of  Lakes  Musters  and  Colhue,  in  the 
neighbourhood  of  the  Atlantic,  and  the  probable  outlet  of  which  was  in 
the  present  Gulf  of  St.  George.  This  eastern  basin  of  the  present 
Aysen  is  bordered  on  the  west  by  the  central  chain  of  the  Cordillera 
whioh  is  formed  of  high  granitio  mountains  with  large  glaciers  which 
considerably  add  to  the  waters  of  the  river  Aysen.  It  is  bordered  on 
the  north  by  the  Jurassic  and  Cretaceous  hills  whioh  enclose  Lakes  La 
Plata  and  Fontana  on  the  south.  In  this  depression  there  are  beautiful 
workable  lands,  and  really  picturesque  landscapes  abound,  with  open 
woods  situated  in  the  midst  of  beautiful  prairies. 

Lakes  La  Plata  and  Fontana  occupy  a  fjord  of  another  ancient  great 
eastern  lake,  and  have  their  outlet  in  the  river  Senguerr,  which  fed  the 
river  Chico  of  Chubut — that  is  to  say,  the  southern  affluent  of  the  river 
of  this  name.  I  say  "  fed,"  because  its  waters  ran  to  this  river  up  to 
1892,  but  since  then  the  outlet  is  probably  subterranean,  as,  according 
to  the  Indians,  the  water  of  the  river  Senguer  has  not  decreased  during 
the  past  seven  years. 
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Lakes  Musters  and  Colhue  are  now  without  outlet,  and  are  themselves 
the  remains  of  a  muoh  larger  one,  likewise  part  of  the  great  pleistocene 
lake  the  depression  of  which  is  seen  to  the  south  of  the  present  ones. 
According  to  my  data,  a  great  depression  exists  in  this  direction,  with 
saline  lakes. 

Lakes  La  Plata  and  Fontana  are  situated  at  a  greater  altitude 
than  Lake  Buenos  Aires,  this  being  a  repetition  of  the  case  of  Lake 
Belgrano  with  respect  to  Lakes  St.  Martin  and  Pueyrredon ;  they  are 
surrounded  on  the  north  and  south  by  hills  composed  of  similar  cre- 
taceous rocks,  containing  similar  fossils;  while  on  the  west  they  are 
bordered  by  the  granites  of  the  central  chain,  and  moraines  enclose  them 
on  the  east.     The  Eatterfeld  mountain,  situated  on  its  southern  shore 
(5900  feet),  is  covered  on  its  summit  with  glacial  gravel.    In  the  north 
the  hills  advance  more  to  the  east  than  in  the  south,  and  are  composed, 
in  the  neighbourhood  of  the  plain,  of  volcanic  rocks,  which  at  times 
cover  cretaceous  schists,  and  enclose  beautiful  valleys.    We  have  dis- 
covered there  numerous  cretaceous  fossils,  both  animals  and  plants, 
and  coal  has  been  observed. 

The  plain  extends  between  these  hills  and  the  central  ridges  of 
Patagonia,  at  the  base  of  which  the  river  Genua  flows  towards  the  south 
to  join  with  the  Senguerr.  These  chains  are  composed  partly  of  tertiary 
granite  and  porphyritic  rocks,  and  partly  of  beds  of  upper  cretaceous, 
probably  containing  saurian  and  mammal  remains.  This  plain  also 
forms  part  of  a  great  lost  lake  which  extended  to  Mounts  Appeleg, 
Omkell,  and  Cherque,  cut  by  the  narrows  through  which,  in  ancient 
times,  another  lake  drained,  now  also  lost.  It  was  situated  between  the 
hills  to  the  north  of  Lake  Fontana  and  the  Putraohoique  hills,  in 
which  depression,  at  the  present  time,  the  continental  waters  divide 
themselves  amidst  perfect  morainic  landscapes.  This  country  is  very 
suitable  for  colonization.  While  the  waters  whioh  flow  eastward 
empty,  via  the  affluents  of  the  river  Genua,  into  the  Senguerr,  those 
to  the  west  cut  the  Cordillera  with  the  rivers  Frias  and  Ciane, 
which  empty  into  the  Payuhuapi  inlet  on  the  Pacific  coast,  and  with 
the  river  Pioo,  whioh  feeds  Lake  Bosselot,  which  seems  to  occupy 
the  continuation  of  the  Payuhuapi  depression,  and  drains  into  the 
river  Palena,  forming  its  principal  southern  affluent.  The  landscape 
seen  from  the  highest  point  of  the  moraines  (3600  feet)  in  the  centre 
of  the  depression  is  interesting.  To  the  east  the  mountains  of  Genua, 
rounded  by  the  ice,  which  mountains  are  prolongations  of  the  Sierras 
de  Tecka,  corresponding  to  a  chain  in  the  centre  of  Patagonia;  while 
far  to  the  west,  only  visible  when  the  horizon  is  clear,  the  snow- 
capped crests  of  the  Cordillera  are  seen;  and  yet  nearer  are  the  un- 
dulating forest-covered  hills.  A  great  number  of  terraces,  forming 
depressions  with  fertile  valleys,  are  indications  of  so  many  distinct 
levels;  first  of  the  waters  of  the  primitive  lake,  then  of  the  secondary 
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lakes,  and  finally  of  the  rivers  which  have  disappeared,  and  which 
are  now  converted  into  streamlets,  hidden  for  the  most  part  amongst 
woods  and  tall  grass,  which  impede  the  traveller.  Gravel  detritus, 
presenting  all  the  characteristic  forms  of  its  origin,  covers  the  ground, 
the  huge  erratic  boulders  showing  the  great  height  attained  by  the 
ioe  and  the  waters  of  the  lost  lake. 

Crossing  the  hills  uplifted  by  modern  volcanoes,  the  materials  of 
which  were  ejected  through  the  weak  places  produced  by  eruptions  of 
tertiary  granite  which  is  seen  in  round  patches  on  the  sides  of  the 
present  eastern  valley  of  the  river  Carren-leufu,  we  reach  this  valley 
along  which  the  central  affluent  to  the  river  Palena  flows.  This 
affluent  rises  in  Lake  General  Paz,  whioh  is  similar  in  structure  to  the 
others  (2820  feet),  and  the  waters  of  whioh  are  confined  on  the  east 
by  the  ancient  basal  moraine,  and  by  the  moraines  of  the  later  exten- 
sion visible  in  vast  semicircles.  My  assistants  are  now  examining  the 
interior  of  the  lake  with  its  various  fjords,  into  which  glaciers  descend, 
and  whioh  are  surrounded  on  the  south-east  by  tertiary  granitic  hills, 
polished  as  whale-backs  by  ioe,  and  by  cretaceous  schists  and  more 
ancient  eruptive  rocks  on  the  west.  The  river  Carren-leufu,  after 
following  at  the  outlet  of  the  lake  an  east-north-east  direction,  turns 
to  the  north,  and  then  to  the  north-west  with  a  pretty  wooded  valley, 
to  cross,  in  an  east-west  route,  the  main  Andean  chain,  and  empty, 
through  the  river  Palena,  the  river  Claro  originating  in  Lake  Bosselot* 
and  the  river  Frio,  an  important  affluent  which  flows  from  the  north 
in  a  longitudinal  depression  close  to  the  Pacific.  This  depression 
corresponds  to  that  of  Lake  Bosselot,  a  depression  which  separates 
two  high  ridges  of  the  snowy  Cordillera  culminating  in  Mounts 
Maldonaldo,  Serrano,  and  Blanco  on  the  eastern,  and  Melimoyu  (8650 
feet),  Coroovado  (7450  feet),  and  Yanteles  (6725  feet)  on  the  western* 
The  river  occupies,  in  its  eastern  third,  the  same  longitudinal  de- 
pression which  extends  from  the  south,  separating  the  mountains 
from  the  terraces;  the  rims  of  the  Patagonian  terraces  are  seen  on 
the  east,  and  cretaceous  and  modern  eruptive  rocks  on  the  west, 
while  the  valley  is  filled  with  glacial  detritus.  If  this  depression 
is  followed  towards  the  north,  separated  by  a  remnant  of  moraine, 
the  beautiful  valley  of  "16  de  Ootubre  "  is  reached,  the  present 
location  of  a  prosperous  Argentine  colony.  This  valley  is  only  the 
bed  of  another  dried-up  lake,  the  remains,  in  its  turn,  of  another 
much  larger  one,  the  lines  of  level  of  which  can  be  easily  distinguished 
on  the  slopes  of  the  neighbouring  hills.  It  is  to-day  sinking  in  the 
morainic  terraces ;  its  waters  once  flowed,  at  least  those  of  its  last 
depression,  into  the  river  Fta-leufu,  which  has  been  lately  reoognized 
to  be  the  same  as  the  river  Yeloho,  that  drains  to  the  south  of 
the  Renihue  inlet  into  the  Pacific.  To  the  north-east  of  the  Carren- 
leufu  plateau   there   are   certain   eruptive   and   volcanic   rocks   whioh 
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have  broken  up  the  ground,  forming  the  high  hills  of  the  west  of 
the  present  river  Tenka,  and  which  is  surrounded  on  the  east  by  the 
longitudinal  depression  which  precedes  the  first  ridges  of  the  Cordillera. 
The  Corintos  rivulet  rises  in  these  hills,  and  has  the  reputation — though 
this  is  not  thoroughly  established — of  possessing  auriferous  deposits, 
the  upper  lacustrine  basin  of  which  is  the  most  appropriate  for  the  study 
of  the  terrace- levels.  I  have  counted  twelve  perfectly  denned  steps 
there.  Before  the  opening  of  the  Carren-leufu  and  Fta-leufu  narrows, 
this  basin  was  connected  with  the  Atlantic  on  the  east,  draining  through 
the  river  Tecka,  on  the  shores  of  which  perfectly  distinct  traces  of  level 
are  seen.     At  the  present  time,  at  the  bottom  of  the  ancient  channel 


of  the  outlet,  waters  rise  which  flow  to  both  oceans,  separated  in  the 
Znnioaparia  swamp  by  a  ledge  of  shingle  not  more  than  30  feet 
higher  than  the  present  streamlets. 

I  have  said  that  the  river  Fta-leufu  at  present  receives  the  waters 
of  the  valley  of  "  16  de  Octubre  "  (1085  feet).  It  also  receives  those 
of  a  vast  northern  area  now  bordered  by  moraines  separating  the 
waters  which  empty  into  Lake  Cholila(1705  feet)  from  those  flowing  to 
Lake  Fuelo  (560  feet),  which,  in  its  turn,  flows  through  the  river  of 
the  same  name  into  the  iulet  of  Belonoavi  on  the  western  coast  of 
the  continent.  This  opening,  which  separates  Situation  mountain 
(6690  feet)  ridge  immediately  to  the  west  of  the  valley  of  October  16 
from  the  lateral  chains  of  the  Cordillera  proper,  contains  a  series  of 
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beautiful  lakes,  the  principal  ones  being  Ftalauquen  (1560  feet), 
Menendez  (1590  feet),  Rivadavia  (1640  feet),  and  Cholila,  which  axe 
chiefly  fed  by  waters  from  the  glaciers  of  the  central  chain,  called 
the  secondary  chain  by  some  Chilian  geographers,  and  on  the  western 
slope  of  which  various  important  rivers,  tributaries  of  the  Pacific,  rise, 
such  as  the  Coroovado,  the  Renihue,  the  Bodadahue,  eta  That  chain, 
which  I  consider  as  the  main  chain  of  the  Cordillera,  extends  from 
Fontana  lake  to  the  north,  and  joins  the  one  which  is  overlooked  by  the 
beautiful  Mount  Tronador  on  the  west  of  Lake  Nahuel-Huapi,  being 
cut  by  the  rivers  Cisne,  Palena,  Yelcho  or  Fta-leufu,  Puelo,  and  its 
affluent  the  river  Manso.  The  lakes  named,  supplying  waters  to  the 
river  Fta-leufu,  are  the  remains  of  fjord-like  arms  of  the  great  lake 
which,  in  other  times,  existed  between  the  main  chain  of  the  Andes 
and  the  mountains  of  the  centre  of  Patagonia,  situated  on  the  east  of 
the  river  Tecka.  These  lakes  were  once  covered  by  an  extensive  glacier, 
judging  by  the  enormous  erratic  boulders,  hundreds  of  cubic  yards  in 
size,  which  I  saw  deposited  on  the  volcanic  hills  of  the  Apiohig  gorge, 
at  an  altitude  of  650  feet  above  the  present  plain,  and  in  the 
neighbourhood  of  which  is  the  northern  boundary  of  the  lost  lake. 
Before  disappearing,  this  lake  was  divided  into  various  fractions, 
separated  to-day  by  glacial  deposits;  and  in  its  depressions  another 
secondary  parting  of  the  waters  of  the  continent  was  formed.  In  the 
plain  of  Cholila,  the  northern  affluent  of  the  Chubut  flows  on  the  east; 
and  the  waters  rise  there  which  empty  into  the  basin  of  the  river  Puelo, 
tributary  of  the  Pacific ;  while  springs  from  the  same  moraine  roaoh. 
through  the  southern  lakes,  to  the  river  Fta-leufu,  also  tributary  to 
the  Pacific. 

To  the  north  of  this  depression,  and  separated  by  Epuyen  lateral 
ridge,  cut  in  its  turn  by  the  waters  of  the  lake  of  the  same  name, 
another  one,  in  which  Lake  Puelo  occurs,  is  situated,  which  formerly 
extended  to  the  vicinity  of  the  southern  fjords  of  Nahuel-Huapi,  bnt  is 
now  divided  into  two  parts.  The  waters  of  the  southern  one  empty- 
ing into  Lake  Puelo,  to  quit  it  in  the  turbulent  river  flowing  to  the 
Pacific  by  the  narrow  gorges  of  the  main  chain  of  the  Cordillera,  while 
the  northern  one  feeds  the  affluents  of  the  river  Manso,  which  also 
traverses  the  main  chain  to  flow  to  the  river  Puelo. 

I  have  pointed  out  that  the  ancient  lake  of  the  depression  of  the 
valley  "16  de  Octubre  "  emptied  in  a  previous  epoch  into  the  Atlantic 
via  the  river  Tecka,  now  an  affluent  of  the  Chubut  To  the  north  of 
the  ancient  channel  stretch  a  series  of  hills  separating  a  secondary 
longitudinal  valley,  situated  on  the  east  of  the  Esguel  and  Lilig  hills, 
which  was  also  the  bed  of  the  same  lake;  this  is  easily  recognized 
by  the  strata  which  are  observed  in  the  cuttings  of  the  streams  that 
at  present  cross  it  transversely.  This  depression  extends  northward 
to  unite  with  that  of  the  northern  arm  of  the  Chubut,  and  is  separated 
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from  the  latter  by  an  extensive  moraine  reclining  on  a  volcanic 
hill.  The  northern  arm  of  the  Chubnt  penetrates  through  the  con- 
tinuation of  the  longitudinal  depression,  also  crossed  by  deep  transverse 
gorges,  outlets  of  the  different  levels  of  the  ancient  lake  as  it  shrank 
its  proportions.  It  extends  to  the  north  until  it  reaches  the  high 
plateau  which  separates  the  depression  of  the  river  Chubnt  from  that 
which  corresponds  to  the  river  Limay ;  and,  likewise,  another  trans- 
versal valley,  in  which  at  a  previous  epoch  existed  the  river  carrying 
the  waters  of  the  Nahuel-Huapi  to  the  Atlantic  by  the  present  San 
Antonio  bay.  This  plateau,  also  formed  by  different  terraces,  and 
covered  with  the  remains  of  the  glacial  period  as  far  as  the  western 


hills,  overlooks  the  entire  eastern  depression  of  the  river  Manso,  which 
separates  it  from  the  lateral  ridges  that  precede  the  veritable  Cordil- 
lera, and  various  springs  rise  in  it— some  affluents  of  the  Chubnt,  and 
others  of  the  basin  of  the  Nahuel-Huapi  lake.  It  has,  on  its  western 
edge,  a  chain  of  cretaceous  hills,  which  in  some  parts  attain  an  altitude  of 
7000  feet,  with  peaks  consisting  of  a  porphyritic  rock,  which,  mingled 
with  the  dark  grey  of  the  schists  and  the  green  of  the  trees  of  the 
surrounding  forests,  gives  a  vivid  colouring  to  the  mountain. 

Tbe  descent  from  the  plateaus  to  the  plain  of  the  ancient  extension 
of  Lake  Nahuel-Huapi  is  rather  long,  and  on  its  sides  erratic  rooks 
abound,  which  are  not  generally  found  at  the  bottom  of  the  depression, 
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except  in  the  deposits  that  correspond  to  the  second  advance  of  the 
glacier,  the  last  moraine  of  which  surrounds  the  present  lake,  which 
undoubtedly  is  the  most  beautiful  in  Patagonia.     If  the  present  ex- 
tension of  the  lake  is  great,  and  its  western  channels  penetrate  to  the 
heart  of  the  Cordillera,  this  extension  was,  in  a  relatively  recent  period, 
much  greater.     The  series  of  small  lakes  I  have  referred  to,  which  now 
empty  into  the  river  Manso,  are  remains  of  arms  of  Lake  Nahuel-Huapi 
The  waters  of  this  extended,  in  recent  times,  to  the  present  Limay 
narrows  on  the  north,  and  washed  the  base  of  the  Cordillera  nearly  to 
Lake  Traful;  in  the  south  they  filled  the  fjords  where  Lakes  Vidal 
Gormaz  (2330  feet),  Ouillelmo,  Masoardi  (2570  feet),  Gutierrez  (2575 
feet)  and  others  smaller,  are  found  to-day ;  and  on  the  east  they  filled  all 
the  depression  of  the  present  valley,  discharging,  not  as  at  present 
through  the  recent  gorge  through  which  the  Limay  flows,  but  through 
the  still  existing  transverse  depression  that  terminates  at  the  end  of 
St  Matias  gulf,  called  the  Bay  of  San  Antonio.    The  eroded  terraces 
and  the  erratic  boulders  which  I  have  mentioned  as  being  on  the  slope 
of  the  plateau  indicate  that  extension.     At  present  the  waters   are 
diminishing,  either  through  erosion  having  produced  greater  drainage 
outlets,  decrease  of  rains,  or  evaporation,  so  that  the  lake  has  been 
divided ;  but  in  its  extreme  north-west  its  remains  are  seen  in  the 
beautiful  Lakes  Espejo  and  Correntoso,  which  occupy  the  longitudinal 
fjord  peculiar  to  all  the  great  Andean  lakes  already  named,  and  sepa- 
rated from  the  present  Nahuel-Huapi  by  small  alluvial  cones ;  on  the 
extreme  west  similar  lakes  are  seen  in  another  ancient  fjord.     In  the 
sooth-west,  Lake  Gutierrez,  situated  at  an  altitude  of  about  150  feet 
above  the  present  Nahuel-Huapi  (2430  feet),  primarily  formed  by  the 
terminal  moraine  of  the  glacier  of  the  fjord,  is  only  separated  by  a 
cone  of  sediment  50  feet  high  from  Lake  Masoardi,  likewise  the  remains 
of  the  same  fjord.     While  the  first  discharges  into  the  same  lake,  the 
second  has  its  outlet  to  the  west  and  south  after  receiving  the  waters  of 
Lake  Vidal  Gormaz,  through  a  very  recent  deep  gorge,  produced,  probably* 
in  part  by  volcanio  phenomena,  until  it  encounters  the  eastern  valley  of 
the  river  Manso.      The  ancient  fjord  south   of  Lake  Nahuel-Huapi 
previously  penetrated  slightly  more  to  the  west  than  the  present  arm  of 
Fort  Blest  in  the  same  central  chain,  at  the  southern  base  of  Mount 
Tronador,  which  chain   extends  to  the  south,  separating  the  waters 
that  fall  into  Lake  Gormaz  from  those  forming  the   river   Coohamo, 
which  discharges  directly  into  Belonoavi  inlet.     Mount  Tronador,  the 
king  of  this  part  of  the  Cordillera  (10,800  feet),  distributes  the  waters  of 
its  glaciers  to  Lake  Nahuel-Huapi  and  Todos  los  Santos,  its  western 
congener.     The  river  Limay  is  now  the  outlet  of  Lake  Nahuel-Huapi, 
its  course  having  pierced  an  outlet  into  the  ancient  valley  of  the  lake, 
and  joined  the   ancient  river   which  collects  also  the  waters  of  the 
northern   longitudinal   depression   in   part.     The    rivers   Caieufu  and 
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Chimehuin  are  affluents  to  the  river  Collon  Curi,  which  carries  to  the 
Limay  all  the  waters  of  the  eastern  Andean  elope  from  parallel  37°  SO" 
through  the  contin nation  of  the  general  eastern  depression.  The 
character  of  the  region  is  generally  the  same  as  in  the  south.  Lake 
Trafal,  which  discharges  into  the  Liraay  by  the  river  of  this  name, 
occupies  one  of  the  many  transverse  fjords  already  mentioned.  It  is 
deep,  like  all  the  Andean  lakes,  and  very  beautiful  with  its  picturesque 
granitic  and  volcanic  mountain  groves  and  wooded  islets,  overlooked  on 
the  west  by  the  central  chain,  and  on  the  east  by  the  terminal  moraines 
of  the  ancient  glacier. 
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The  river  Caleufu  carries  the  waters  of  the  lakes  Yillariuo,  Falkner, 
Filohuehueu,  Hermoso,  and  Metiquina  to  the  Collon  Gura;  while  the 
river  Chimehuin  no  longer  receives  all  those  of  the  east  Andean  slope. 
In  relatively  modern  times,  between  the  Sierras  de  Chapeloo  and  de  la 
Virgen,  a  great  lake  existed,  the  present  remains  of  which  are  Lake 
Huechulafquen  (2820  feet),  in  which  the  beautiful  cone  of  the  Voloan 
Lanin  (12,140  feet)  is  reflected,  aud  the  lakes  Lolog  and  Lacar.  To-day 
only  the  two  first  named  discharge  into  the  Atlantic;  the  third,  which 
emptied  on  the  east  into  three  rivers,  the  beds  of  which  are  perfectly 
preserved,  is,  on  the  contrary,  a  tributary  of  the  Pacific,  its  waters 
turning  into  the  river  Huahuma,  which  has  cut  through  the  main 
Andean  chain,  which  is  there  called  tho  Cordillera  de  Ipela  (7500  feet). 
An  altitude  of  scarcely  more  than  5  to  10  feet  at  the  base  of  a  moraine 
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separates  the  waters  of  the  river  Quilquihue,  the  outlet  of  Lake  Lolog 
(2920  feet),  from  those  of  the  Calfuoo  stream,  affluent  of  Lake  Laoar 
(2200  feet) ;  and  at  that  point,  at  the  base  of  the  remains  of  the  plateau, 
a  spring  exists,  which  sends  water  to  the  two  streams. 

The  valley  of  the  Chimehuin  is  already  the  seat  of  a  prosperous 
township,  Junin  de  los  Andes  (2560  feet),  which  will  become  the 
emporium  of  the  riches  of  those  regions  so  soon  as  a  sufficient  popu- 
lation arrives  to  exploit  them,  and  the  trans-continental  railway 
is  constructed  on  the  route  indicated  by  Captain  Fitz  Boy  in  1834  as 
being  the  easiest  means  of  communication  between  the  Atlantic 
and  the  Pacific,  which  is  that  of  Puerto  San  Antonio,  on  the  Bay  of 
St.  Matias. 

The  region  in  the  neighbourhood  of  Junin  de  los  Andes,  watered  by 
the  rivers  Chimehuin  and  Malleco,  is  one  of  those  which  has  the  beat 
future  before  it  in  the  Neuquen  territory,  in  Northern  Patagonia.  It  pos- 
sesses extensive  pasture  lands,  the  Arauoaria  forests  beautify  its  land- 
scapes with  their  fantastic  foliage,  and  strawberries  abound  in  the  proper 
season,  amongst  the  apples  introduced  in  very  early  times.  On  the 
west,  projecting  over  the  lower  mountains,  are  still  active  volcanoes, 
such  as  the  Lanin  (12,140  feet),  whose  glaciers  diminish  from  year  to 
year;  the  QuetrupiUan  (9185  feet),  with  its  truncated  cone ;  and  the 
Villarica  (9675  feet),  picturesque  in  its  forest  groves.  As  one  advances 
northward,  after  passing  the  high  primitive  plateau  of  Pichi-Nahuel 
Huapi,  one  finds  verdant  valleys  with  charming  lakes,  gorges  out 
through  the  granitic  rock,  capped  with  lava,  offering  a  most  beautiful 
and  varied  prospect — the  green  prairies  alternating  with  the  forests. 
The  river  Alumine  receives  the  waters  of  these  lakes,  as  well  as  of 
the  torrents  and  those  of  the  picturesque  lake  of  the  same  name,  which 
penetrates  to  the  heart  of  the  Cordillera,  and  is  surrounded  by  cha- 
racteristic moraines;  while  on  the  east  abrupt  fields  of  lava  are  in 
the  Catalin  ridge — an  independent  mountain,  which  forms  no  part  of 
the  Andean  Cordillera.  The  northern  affluents  of  the  Alumin6  are 
separated  from  those  which  form  the  river  Bio-Bio  by  a  tali  moraine 
(4580  feet)  of  the  ancient  lake  which  occupied  the  eastern  depression 
of  the  Bio-Bio  when  its  waters  ran  into  the  Atlantic,  before  the  opening 
of  the  canon  through  which  it  now  empties  into  the  Pacific.  It  is  a 
region  of  great  interest,  from  various  aspects,  about  which,  however,  I 
must  not  say  more  now,  as  it  would  be  foreign  to  the  object  of  this 
lecture. 

To  conclude  this  lecture,  the  extent  of  which  prevents  me  going 
more  fully  into  details,  I  think  it  advisable  to  give  the  following 
summary : — 

Starting  from  the  Atlantic  coast,  we  find  in  Patagonia  a  denuded 
tertiary  and  sometimes  cretaceous  table-land  extending  from  the  Rio 
Negro  to  Magellan    Straits,  interrupted   in   its   geological   uniformity 
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by  the  ancient  eruptive  rocks  and  arohean  schists  of  Sao  Antonio, 
Point  Atlas,  Santa  Helena,  and  Fort  Desire,  which  are  the  effects 
of  analogous  formations  from  further  inland,  and  constitute  the  almost 
obliterated  central  chain  of  Patagonia,  the  remains  of  which  are  Mounts 
Calgadept,  Talaguepa,  and  Los  Martins,  and  those  near  Lake  Musters. 
This  plateau  is  ont  by  large  transverse  depressions,  the  principal 
being  the  Hualiohn  depression  on  the  south  of  the  Bio  Negro,  the 
Haquinohau  and  Ba  I  cheta,  through  which  previously  emptied  the  waters 
of  Lake  Nahuel  Huapi,  the  present  Ctrabnt,  Senguerr,  Chico,  Desire- 
ancient  outlet  of  Lake  Buenos  Aires— to-day  nearly  exhausted, — the 


analogous  river  Qio,  which  is  between  the  Desire  and  the  totally 
disappeared  river  San  Julian,  which  has  connected  probably  Lake 
Belgrano,  by  the  river  Chico,  with  the  Atlantic ;  the  depressions  ot 
Lakes  San  Martin  and  Viedma,  the  river  Shehuen,  the  Santa  Cruz, 
the  Coile,  and  the  Gallegos. 

Besides  these  transverse  depressions,  which  are  now,  or  were, 
occupied  by  large  rivers,  other  depressions  are  found  in  the  plateau, 
which  were  occupied  by  more  or  less  extensive  lakes,  having  their  outlet 
through  these  transverse  valleys,  such  as  the  Yagagtoo,  Musters,  and 
Colhue,  and  others  situated  on  the  south  of  Port  Desire,  in  the  centre  of 
the  country. 

These  plateaus  are  covered,  on  the  greater  part  of  their  surface,  by  a 
cap  of  loose  glacial,  and  in  some  parts  by  fluvio  glacial,  gravel,  which 
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barely  supports  the  growth  of  some  coarse  pasturage  and  a  few  bushes 
on  the  shores  of  the  northern  rivers.  At  the  present  time,  good  pastures 
are  only  found  on  the  watered  lowlands,  where  bushes  are  mare 
numerous,  but,  by  irrigation,  extensive  lands  oan  be  cultivated  in  the 
whole  of  the  country.  In  the  central  region,  volcanic  eruptions,  which 
have  taken  part  in  the  formation  of  the  plateau,  from  the  tertiary 
periods  down  to  the  present  era,  cover  an  important  part  of  it  with 
basaltic  lava-caps;  and  in  the  western  third  recent  glacial  deposits 
appear  even  above  the  lavaa  The  plateau  terminates  at  the  base  of 
the  first  lateral  hills  preceding  the  Cordillera  of  the  Andes. 

There,  in  contact  with  folded  oretaceous  rocks  raised  by  the  tertiary 
granite,  erosion,  produced  principally  by  the  sudden  melting  and  retreat 
of  the  ice,  aided  by  tectonic  phenomena,  has  scooped  out  a  deep  longitu- 
dinal depression,  whioh  generally  separates  the  plateau  from  the  first  lofty 
hills,  while  on  the  west  of  these — whioh  generally  form  small  ridges 
or  isolated  hills — a  similar  longitudinal  depression  is  observed  whioh 
precedes  the  veritable  Andean  Cordillera.     This  depression  contains  the 
best  and  most  fertile  lands  of  Patagonia.     The  geological  constitution  of 
the  ground  is  in  accordance  with  the  orographic  physiognomy.    The  ter- 
tiary plateau,  horizontal  on  the  east,  gradually  rising  on  the  west,  shows 
upper  cretaceous  caps  at  its  base.     The  first  lower  cretaceous  hills,  raised 
by  granitic  and  dioritio  rocks,  probably  tertiary,  and  then,  on  the  west, 
metamorphic  schists  of  uncertain  age ;   then  quartzites  appear,  resting 
directly  on  the  primitive  granite  and  on  the  gneiss  whioh  form  the  axis 
of  the  Cordillera ;  while  porphyritio  rooks  are  seen  between  the  schists 
and  quartzites.     All  these  rocks  are  covered  with  the  remains  of  the  ice- 
period,  which  are  not  only  observed  in  Patagonia,  but  also  in  the  whole 
western  region  of  the  Argentine  Bepublio.     I  have  seen  moraines  and 
glacial   lakes  on  the  Puna  de  Atacama,  and  on  the  mountains  in  the 
province   of  Salta   as  far   as  parallel  23°,  and  I  have  found  perfectly 
characteristic  ones  in  the  provinces  of  Catamarca,  Eioja,  San  Juan,  and 
Mendoza.     There  the  glaciers  have  descended  to  the  level  of  the  present 
plain  (2400  feet).     The  glaciers  occupy  the  valleys  of  the  main  chain  and 
some  of  the  lateral  ones  of  the  Cordillera.     Many,  on  the  west,  descend 
to  the  sea  to  lat.  44°  30',  and,  on  the  east,  to  the  lakes,  strewing  them 
with  icebergs ;  while  several  of  the  high  peaks  are  still  active  volcanoes, 
among  which  I  should  mention  three  little  known — one  situated  to  the 
west  of  Lake  Dickson,  according  to  the  Indians ;  another,  the  Fitzroy 
volcano ;  and  the  third  was  seen  from  the  Argentine  vessel  Azopardo 
from  the  sea,  in  about  lat.  47°  30'. 

In  Patagonia  an  immense  ice-sheet  extended  to  the  present  Atlantic 
coast,  and  further  east,  during  the  first  ice-period ;  while,  during  the 
second,  terminal  moraines  have  been  generally  left  as  far  as  30  miles 
north  and  50  miles  south  to  the  east  of  the  present  crest  of  the 
Cordillera.     These   ice-sheets,  which  scooped  out  the  greater  part  of 
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the  longitudinal  depressions,  and  appear  to  have  rapidly  retreated  to 
the  point  where  the  glaciers  now  exist,  did  not  succeed  iu  filling  with 
their  detritus,  in  their  rapid  retirement,  the  Cordilleran  fjords  now 
occupied  by  deep  lakes  on  the  east  and  by  the  Pacific  channels  on  the 
west.  Soundings  taken  in  these  channels  (which  have  reached  250 
fathoms  in  some  fjords)  show  that  the  depth  of  these  fjords  is  greater 
in  the  vicinity  of  the  mountains  than  to  the  west  of  the  islands ;  and 
probably  a  longitudinal  depression  exists  there  analogous  to  the  one 
which  preceded  the  plateau  on  the  east,  and  limited  by  a  submarine 
plateau  to  the  west. 

It  is  evident  to  me  that  we  have  in  Patagonia  a  portion  of  the 
Antarctic  continent,  the  permanency  of  which,  in  so  far  as  its  main 
characteristics  are  concerned,  dates  from  very  recent  times.  When, 
lately,  I  went  through  the  western,  i.e.  the  Pacific  channels,  my 
attention  was  directed  to  the  islets  in  close  proximity  to  Chiloe — be  twos* 
that  large  island  and  the  Cordillera — they  appeared  to  me  to  be  of  very 
recent  emersion,  and  I  recalled  Darwin's  interesting  observation,  when 
he  noticed  that,  in  Chiloe,  various  promontories,  joined  by  extensive 
beaches  to  the  mainland  of  the  island,'are  called  "huapi,"  the  Araucanian 
equivalent  for  "  islands,"  thus  perpetuating,  perhaps,  the  recollection  of 
the  time  when  they  were  islands.  Those  of  the  islands  I  was  able  to  see 
were  composed  of  caps  of  shingle,  with  great,  more  or  less  rounded, 
boulders,  of  sand  and  volcanic  ashes,  essentially  of  the  same  form  as 
some  of  the  remains  of  the  Patagonian  plateau. 

To  those  who  have  studied  the  pampean  formation,  it  is  well  known 
that  the  actual  land  of  the  Buenos  Aires  province  must  have  extended 
eastward  in  recent  times,  and  that  the  advance  of  the  sea,  and  the  salt- 
water deposits  left  by  it  when  it  retired,  forming  some  of  the  lowlands 
which  are  seen  on  the  littoral  and  even  in  the  interior  of  the  pampas,  are 
much  more  recent.  Likewise  certain  caps  of  shingle  derived  from  rocks 
of  a  different  class  to  those  of  the  neighbouring  hills,  which  are  observed 
on  the  Atlantic  coasts  of  the  same  province,  increasing  in  quantity  and 
size  as  one  advances  southwards,  seem  to  indicate  that  the  caps  of  shingle 
which  now  cover  a  great  part  of  the  Patagonian  territory  extended  more 
to  the  east  on  emerged  land  which  has  now  disappeared ;  while  other 
marine  deposits  seen  on  the  same  coast  appear  to  have  been  turned  into 
bays  during  the  subsequent  advances  of  the  sea.  Besides,  in  the  neigh- 
bourhood of  the  present  coast,  even  in  the  very  province,  deposits  of 
volcanic  ashes  are  found;  and  the  ocean  deposits  on  its  shores 
blocks  of  basaltic  lava,  which  probably  proceed  from  eruptions  of 
volcanoes  now  under  the  sea,  similar  to  those  to  whioh  I  have  referred 
in  Patagonia.  But  one  of  the  facts  whioh  seems  to  me  to  demonstrate 
with  greater  certainty  the  existence,  in  recent  times,  of  land  now  lost  is 
the  presence  of  the  remains  of  the  pampean  mammals  in  pleistocene 
deposits  in  the  bay  of  San  Julian,  discovered  by  Charles  Darwin,  and 
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in  Santa  Cruz,  where  I  have  myself  gathered  them.  These  animals 
lived  there  in  the  intermediate  period  between  the  great  ice  extension 
of  the  Patagonian  inland  ice  and  the  second  period,  and,  undoubtedly, 
reached  that  point  from  the  east,  as  it  is  not  presumable  that  they 
advanced  from  the  north  to  the  south  over  the  plateau  cut  by  the  great 
(now  lost)  rivers,  all  of  which  contained  ice  in  abundance.  The  presence 
of  extinct  animal  remains  in  Patagonia  in  the  vicinity  of  the  Cordillera, 
demonstrated  by  the  discovery  of  the  skin  of  the  so-called  neo-mylodon  in 
the  cave  near  Last  Hope  inlet,  to  which  reference  has  already  been  made, 
may  be  explained,  I  think,  by  supposing  that  the  animal  to  which  this 
piece  of  skin  belonged  penetrated  from  the  east  to  the  neighbourhood 
of  the  Cordillera  in  the  intermediate  period  between  the  two  glacial 
extensions,  the  piece  of  skin  being  preserved  till  now,  owing  to  the 
favourable  nature  of  its  surroundings. 

So,  then,  the  history  of  the  Patagonian  plateau  is  connected  with  the 
problem  of  the  southern  continent,  which,  to  so  great  an  extent,  has 
disappeared.  The  discovery  in  its  geological  caps  of  vertebrates  closely 
allied  to  others  found  in  South  Africa,  and  Australia ;  the  large  fossilized 
tortoises  of  the  province  of  Buenos  Aires,  analogous  to  those  found  in 
the  islands  of  the  Indian  ocean  and  in  the  Galapagos ;  the  discovery 
of  dicotyledonous  plants  in  the  Andean  cretaceous  formations,  among 
others,  apparently,  remains  of  the  eucalyptus — are  all  in  favour  of 
those  who  maintain  the  existence  of  those  lands  and  their  disappear- 
ance in  recent  times.  It  is  known  that  the  Patagonian  tertiary  for- 
mations— abounding  in  mammalian  remains — are,  in  their  major  part, 
lacustrine  deposits,  formed  of  sand,  caps  of  gravel,  and  volcanic  ashes  ^ 
but  the  great  lakes  which  these  deposits  formed  were  extended  to  the  east, 
as  is  demonstrated  by  the  cliffs  of  the  Atlantic  coast,  and  as  these  deposits 
occupy  the  greater  part  of  the  present  Patagonian  territory,  it  may 
readily  be  admitted  that  when  those  animals  lived,  the  continent  had 
a  very  much  greater  extension  in  that  direction. 

The  whole  of  this  vast  region  of  Patagonia  is  very  thinly  peopled  *r 
even  the  Indians,  never  very  numerous,  are  dying  out,  and  colonization 
has  not  progressed  as  it  should  have  done,  seeing  that  land  exists  there 
which  would  support  a  considerable  number  of  human  beings.  However, 
in  the  neighbourhood  of  the  river  Gallegos,  numerous  cattle  farms  have 
been  established,  and  the  cattle  are  developing  admirably;  Gallegos- 
city  consequently  prospers.  Also  in  Santa-Cruz  the  village  grows 
rapidly.  To  the  north  of  the  river  Chubut  valley,  where,  in  1865,  the- 
Argentine  Government  formed  a  colony  with  Welsh  settlers,  the  soil 
has  been  fully  developed,  the  finest  wheat  of  the  Argentine  Republic 
being  grown  there.  Another  colony  is  situated  in  the  valley  "16  de 
Octubre  "  near  the  Cordillera;  while  in  other  parts  of  the  territory, 
cattle  estates  are  met  with,  which  are  being  successfully  developed,  prin- 
cipally in  the  neighbourhood  of  the  Gulf  of  Saint  George.    The  Argentine 
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Government  has  now  turned  its  attention  to  the  southern  lands  of  the 
Republic.  All  danger  of  international  complications  having  disappeared, 
the  first  step  of  the  Government  was  to  exchange  contracts  for  war 
material,  amounting  to  over  a  million  pounds  sterling,  into  contracts 
for  railway  material  for  immediate  use  in  the  cons  true  tioti  of  the  pro- 
jected line  of  railway  between  the  Atlantic  and  the  Andes,  starting 
from  the  port  of  San  Antonio,  which  was  considered  by  Captain  "Fitz- 
roy,  early  in  1834,  as  the  best  route  for  communication  with  Chile; 
while  surveys  for  irrigation  works  are  being  made  at  this  moment,  and 
plans  for  irrigation  are  now  being  elaborated  which,  when  completed, 
will  easily  change  the  desert  aspect  of  a  large  portion  of  Patagonia. 


And  it  is  very  satisfactory  to  learn  that  on  June  1  the  great 
southern  line  will  be  opened  as  far  as  the  junction  of  the  Limay  and 
Neuquen  rivers  with  the  Negro  river  on  its  way  to  Nahuel-Huapi,  the 
most  lovely  lake  in  South  America.  Here  and  there  the  traveller  nnda 
a  Tehuelchian  or  Gennaken  encampment,  but  natives  of  pure  race  are 
now  very  scarce  ;  it  would  he  difficult  to  gather  together  fifty  true 
Tehuelches,  and  the  number  of  Gennakens  cannot  be  much  greater. 
The  remaining  native  population  is  composed  of  the  ancient  Arauoanian 
race,  or  a  mixturo  of  the  three  races.  But  these  do  not  represent  the 
only  type  of  human  beings  wbioh  have  dwelt  in  Patagonia.  In  ancient 
burial-places  I  have  collected  the  remains  of  other — now  totally  dis- 
appeared— races,  which  were  quite  distinct  from  the  present  ones,  but 
which  greatly  resembled  the  primitive  types  met  with  more  to  the  north, 
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in  the  Cbaco  and  in  Brazil,  while  others  strongly  resemble  some  Pacifio 
races,  possessing  ethnio  characteristics  which  have  not  been  observed 
in  South  America.  Among  these  remains,  every  type  of  artificial  de- 
formity of  the  skull  hitherto  known  is  found ;  while  to-day  the  natives 
only  preserve  the  occipital  deformation.  This  variety  of  extinct  human 
types  should  of  itself  form  the  subject  of  a  serious  investigation. 
Patagonia  is  the  extremity  of  the  American  continent,  and  has  been  the 
last  refuge  of  more  than  one  people  in  their  forced  exodus.  For  the 
purpose  of  study,  I  have  handed  to  the  staff  of  the  British  Museum, 
duplicates  of  the  extinct  and  present  animal  remains  of  Patagonia,  and 
of  its  flora,  which  I  collected  in  my  excursions,  as  well  as  of  those 
obtained  by  the  personnel  of  the  La  Plata  Museum,  of  which  I  am  the 
director;  and  I  trust  that,  with  such  competent  collaboration,  it  will 
soon  be  easy  to  give  an  exact  idea  of  Patagonian  biology,  of  which  I 
must  not  treat  at  this  meeting. 

The  physiographioal  facts  which  I  have  sketched  in  broad  outline 
show  how  interesting  the  lands  of  Patagonia  are  to  the  geographer, 
the  geologist,  the  zoologist,  and  the  botanist. 

I  do  not  think  I  shall  be  accused  of  exaggeration  when  I  say  that 
the  study  of  the  extremity  of  South  America,  where  Charles  Darwin 
reoeived  the  first  impressions  of  his  grand  ideas,  and  which,  nevertheless, 
has  since  been  so  neglected  by  English  scientific  men,  is,  among  the 
less-known  regions  of  the  Earth,  one  of  those  which  should  awaken  the 
greatest  interest.  The  Argentine  Republic,  owning  the  chief  part  of  this 
territory,  as  a  new  country,  does  not  yet  possess  a  sufficient  number 
of  persons  for  carrying  out  the  investigations  I  have  alluded  to,  and 
would  welcome  those  who  might  go  there  for  the  purpose  of  such 
studies.  I  have  no  doubt  that  both  the  people  and  the  Government 
would  efficaciously  co-operate  to  make  their  visit  a  success.  The 
climate  is  healthy ;  there  are  no  great  difficulties  in  travelling  in  the 
country,  even  in  its  most  unknown  regions,  and,  with  that  perseverance 
which  is  inseparable  from  true  knowledge,  the  results  which  would  be 
obtained  would  be  extraordinary.  So  I  take  the  liberty  of  proposing 
that  our  Society,  with  the  co-operation  of  the  British  Museum,  the 
Royal  Society,  and  other  institutions  which  take  interest  in  this  class 
of  studies,  should  procure  the  means  of  realizing  these  investigations. 
It  is  to  be  desired  that,  at  the  time  at  which  the  Antarctic  Expedition 
takes  place,  a  complimentary  one  should  be  despatched  to  the  Argen- 
tine Republic  with  the  object  of  studying  its  territory,  seeing  that  it 
cannot  be  extraneous  to  that  of  the  antarctio  regions ;  for  already  many 
persons  think  that  these  regions  are  the  remains  of  an  extensive  con- 
tinent which,  in  more  or  less  distant  periods,  included,  among  others, 
a  part  of  the  Argentine  territory.  Perhaps  a  brief  statement  of  some  of 
the  points  to  be  investigated  would  show  how  great  the  need  was  for  it. 

A  great  part  of  the  extension  of  the  Andean  Cordillera  is  completely 
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unknown,  both  as  to  its  topography  and  its  geology,  and  yet  its  study  is 
of  the  utmost  importance,  in  view  of  the  problems,  the  solution  of  which 
depends  upon  it.  It  is  not  hazardous  to  say  that  the  ideas  current  with 
reference  to  its  formation  and  constitution  do  not  correspond  with  the 
facts,  and  I  will  say  the  same  as  to  other  mountainous  regions  of  my 
country.  Very  few  countries  are  more  appropriate  for  the  study  of 
vulcanism  and  the  movements  of  the  Earth's  crust,  the  activity  of  whioh 
now  causes  constant  tremblings,  which  are  felt  up  to  the  eastern  regions 
of  Bolivia,  producing  tectonic  phenomena  requiring  immediate  study. 

The  formations  of  the  plains  of  Argentina,  of  its  renowned  Pampa, 
and  of  the  Patagonian  table-lands,  are  problems  still  waiting  solution, 
and  claim  the  direct  attention  of  experienced  observers,  as  well  as  an 
investigation  into  the  origin  and  development  of  the  animals  and  plants 
— principally  of  Patagonia — the  fossil  remains  of  whioh  have  so  greatly 
interested  palaeontologists,  who  anticipate  that  they  will  fill  up  many  of 
the  great  gaps  existing  in  the  knowledge  of  the  vital  evolution  in  the 
Earth. 

Much  new  material  for  zoologists  and  botanists  would  result  from 
the  exploration  of  the  mountains  and  woods  in  the  north  of  tbe  Bepublic, 
and  of  those  of  Patagonia  and  its  coasts ;  the  fauna  of  the  Andean  lakes 
is  still  a  mystery. 

Physiography  has  much  to  gain  from  the  study  of  the  process  of  the 
formation  of  the  present  features  of  this  part  of  the  Earth ;  it  would  be 
difficult  to  find  another  country  where  the  action  of  tbe  ice  could  be  so 
easily  studied,  as  well  as  the  phenomena  of  erosion  and  denudation. 

Those  who  are  engaged  in  the  study  of  the  past  history  of  mankind, 
would  find  an  ample  harvest  of  new  data — many  of  them  unforeseen — 
whioh  would  open  out  vast  horizons,  by  exploring  the  vestiges  of  lost 
or  nearly  extinct  races — some  half  civilized,  others  nomadic,  which  can 
still  be  found  in  the  Atacama  high  lands  down  to  the  end  of  the 
continent. 

And,  finally,  those  who  desire  to  investigate  with  that  personal 
knowledge  of  the  ground  whioh  so  greatly  strengthens  one's  convic- 
tions, the  economic  value  of  the  physical  conditions  of  that  territory, 
will  receive  compensation  for  their  labours  in  being  able  to  say  that 
human  energy  possesses  there  a  vast  fertile  field  for  its  exercise. 

Science  would  gain  much  from  this  class  of  investigation ;  industry 
and  commerce  would  profit  thereby ;  and — why  should  I  not  say  it  ? — 
my  country  also,  which  is  to-day  engaged  in  effacing  the  errors  of  the 
pas^  would  gain  in  every  way,  when  once  unbiassed  men,  accustomed 
to  observation,  give  expression  to  their  opinions  as  to  the  nature  of  its 
soil,  and  as  to  what  it  might  be  expected  to  sustain  if  properly  exploited. 
It  seems  to  me  that  investigations  carried  out  in  this  way  would  have  a 
practical  result  in  every  sense  of  the  word. 
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Before  the  reading  of  the  paper,  the  President  said :  This  evening  we  are  to 
hear  a  most  interesting  paper  from  Don  Francisco  Moreno,  the  great  South  American 
geographer  and  geologist.  About  two  years  ago  I  wrote  a  paper  for  a  magazine  id 
America,  on  the  subject  of  the  countries  which  have  not  yet  been  discovered,  and 
I  put  a  long  black  mark  along  the  eastern  side  of  the  Patagonian  Cordillera.  That 
black  mark  has  now  to  be  removed.  Don  Francisco  Moreno  has  since  brooght  the 
news  to  us  of  his  important  discoveries  in  that  region ;  he  has  also  brought  a  great 
number  of  maps  and  most  beautiful  photographs  of  the  country  explored,  and  he 
has  communicated  to  us  a  very  full  and  very  valuable  paper,  which  will  be  printed 
in  our  Journal.  This  evening  we  can  only  have  a  brief  abstract  of  that  paper,  and 
Sefior  Moreno  will  show  us  a  number  of  his  photographs. 

After  the  reading  of  the  paper,  the  following  discussion  took  place  :— 

Don  Florekcio  L.  Domikouez,  Minister  of  the  Argentine  Republic :  I  thank 
you  moat  heartily  for  the  kind  words  in  which  you  have  introdaced  the  name  of  my 
country,  and  for  the  cordial  reception  given  to  Sefior  Moreno.  The  Royal  Geo- 
graphical Sjciety,  which  has  so  many  titles  to  the  consideration  of  the  learned 
men  of  the  whole  world,  is  looked  upon  in  the  Argentine  Republic  with  genuine 
sympathy  for  the  interest  it  has  always  shown  in  the  investigation  of  the  features 
of  a  country  which  offers  so  many  natural  attractions  to  the  traveller  and  such  a 
wide  field  for  scientific  investigations.  The  learned  President  has  shown  in  his 
works  a  thorough  knowledge  of  the  Sjuth  American  continent  and  true  sympathy 
lor  the  efforts  of  their  sons  in  developing  and  making  known  the  vast  resources  of 
their  own  countries.  As  to  my  own  country,  this  is  not  the  first  time  that  he  has 
spoken  kind  words.  It  has  be  in  my  pleasure  to  listen  to  him  in  similar  cir- 
cumstances as  those  that  have  gathered  us  here  to-night,  when  a  fellow-countryman 
of  mine,  an  officer  of  our  navy,  gave  an  account  of  his  travels  in  the  wild  regions  ef 
the  Rio  Bermejo;  and  not  loug  ago,  only  last  year,  in  welcoming  an  English 
traveller  after  his  gallant  attempt  to  climb  Aconcagua,  he  spoke  in  eloquent 
words  of  General  San  Martin's  memorable  achievements  in  crossing  the  Andes  with 
an  Argentine  army  in  order  to  complete  the  liberation  of  two  sister  republics. 
Sir  Clements  has  followed  with  kind  interest  the  explorations  of  our  own  travellers, 
the  works  of  our  writers,  and  his  opinions  are  the  result  of  his  deeply  rooted 
convicti  ms. 

The  Argentine  Republic,  as  a  whole,  is  not  unknown  in  Great  Britain.  Our 
commerce  is  of  great  importance;  we  receive  from  the  United  Kingdom  far  more 
merchandise  and  products  of  the  industry  of  her  people  than  from  any  other 
country,  and  in  exchange  Argentina  sends  to  this  hospitable  land  the  natural 
products  of  her  soil  and  of  her  camps,  which  contribute  in  some  extent  to  the  well- 
being  and  comfort  of  the  sons  of  this  great  empire.  There  are  in  the  museums  and 
other  institutions  of  this  country  many  objects  which  show  the  Argentine  R; public 
under  a  scientific  aspect,  but  there  are,  however,  portions  of  the  country  which 
contain,  perhaps,  unravelled  features  and  secrets  worthy  of  investigation  by  those 
whose  aim  is  the  expansion  of  human  knowledge.  We  have  always  welcomed 
those  men,  and  it  is  our  invariable  rule  not  only  to  keep  an  open  door,  but  to  give 
free  acres*  to  our  territories  to  all  those  who,  seeking  a  high  ideal,  come  to  our 
shores  in  search  of  new  elements,  to  irradiate  after  the  light  they  have  gathered. 
The  niEie  of  Darwin,  n;»:  to  mention  any  other,  wiil  always  be  fresh  in  the  memory 
ox  tie  Argentines. 

Dr.  Woodwaed  :  I  can  only  testify  to  the  great  advantage  which  the  British 
M^ac'iL:  has  derived  from  Dr.  Moreno's  generous  assistance,  in  presenting  to  the 
natural  history  1  ranch  of  our  museum  numerous  objects  from  Patagonia  and  from 
:Le  A  routine  Repil-I::  gvnerahy.     As  you  are  aware,  sir,  he  is  the  Director  of  the 
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great  museum  at  La  Plata,  and  those  who  have  visited  that  museum  can  testify 
to  the  splendid  work  he  has  carried  on  there,  in  addition  to  the  enormous  labours, 
which  you  can  judge  by  the  character  of  his  paper  to-night,  he  has  expended  on 
this  vast  region  of  Patagonia. 

From  the  geological  point  of  view,  no  doubt  there  is  no  country  that  has  been 
under  exploration  of  late  years  offering  so  grand  an  opportunity  to  the  geologist  and 
geographer ;  the  lakes,  plateaus,  and  river  systems  must  afford  enormous  fields  for 
investigation  in  pure  geological  work.  But  more  interesting  to  us,  who  are  con- 
nected with  the  museum,  are  the  wonderful  Tertiary  and  Cretaceous  deposits, 
containing  such  a  remarkable  fauna  of  both  mammals  and  birds.  This  region  was 
touched  upon  so  long  ago  as  the  forties  by  Charles  Darwin,  and  visited  at  various 
points  by  Admiral  Fitzroy.  Since  that  time  very  little  exploration  has  gone  on 
until  now ;  we  have  laid  open  all  at  once  a  region  rich  in  a  new  mammalian  fauna, 
which  will  probably  result  in  an  extraordinary  extension  of  our  views  as  regards 
the  geographical  distribution,  in  Tertiary  times,  of  the  mammalia  of  the  Southern 
Hemisphere.  That  we  find  in  a  region  like  Patagonia  evidence  of  mammals  which 
have  their  relations  in  Australia  seems  an  extraordinary  thing;  but  it  is  not 
improbable  that  some  marsupials,  which  have  been  discovered  in  these  Tertiary 
deposits  of  South  America,  may  be  related  by  descent  with  those  of  Australia, 
and  therefore,  in  connection  with  what  Dr.  Moreno  has  said  in  regard  to  the 
importance  of  Antarctic  exploration,  it  is  quite  justifiable  to  add  the  exploration 
of  this  region  to  that  of  the  Antarctic ;  because  it  is  possible,  and  strongly  believed 
by  many  naturalists,  that  there  may  have  been  a  former  connection  between  these 
lands  and  the  antarctic  continent  and  the  lands  on  the  other  side  of  the  hemi- 
sphere. 

With  regard  to  Dr.  Moreno's  work  in  connection  with  geology,  I  have  said 
sufficient  to  point  out  the  great  obligation  we  are  under  to  him  in  making  known 
and  bringing  examples  of  these  various  forms  of  animals  to  our  museum.  We  have 
had  visits  paid  to  the  La  Plata  museum  by  Mr.  Lyddeker,  Mr.  Arthur  Smith,  Mr. 
Woodward,  Mr.  Oldfield  Thomas,  and  others,  and  I  hope  we  may  look  forward  to 
closer  inter-relationship  between  the  Argentine  Republic  and  this  country,  which 
will  be  of  the  greatest  service  in  the  promotion  of  natural  science  generally. 

Dr.  Gkeqoby  :  I  have  had  the  pleasure  of  reading  the  paper,  and  therefore  have 
much  pleasure  in  joining  in  your  tribute  to  its  great  importance  to  Patagonian 
geography.  At  this  hour  of  the  night  it  is  not  possible  even  to  refer  to  all  the 
points  upon  which  it  throws  light.    I  might  perhaps  mention  three. 

First,  the  probable  connection  of  Patagonia  with  the  antarctic  continent,  whioh 
renders  it  necessary  that  its  natural  history  should  be  worked  out  before  the 
collections  from  the  antarctic  expedition  are  brought  home ;  as  otherwise  it  will 
not  be  possible  to  get  great  results  from  these  collections. 

Second,  there  is  the  question  of  the  relations  of  the  fauna  and  flora  of  Patagonia 
with  those  of  Australia  and  the  Cape. 

Third,  there  is  that  remarkable  instability  in  the  geographical  structure  of 
Patagonia  which  seems  to  have  caused  great  geographical  changes  in  recent  times. 

As  I  heard  the  paper  I  could  not  help  being  reminded  of  the  passage  in  Charles 
Darwin's  book  on  Patagonia,  in  which  he  said  it  seemed  as  improbable  that  any 
country  could  have  kept  unchanged  in  position  throughout  a  whole  geological 
period  as  that  the  atmosphere  could  have  kept  absolutely  calm  throughout  a  whole 
season.  That  probably  seemed  a  sensational  exaggeration,  but  when  we  read  the 
evidence  brought  forward  by  Sefior  Moreno,  and  the  great  geographical  changes 
that  have  so  recently  occurred,  that  remark  seems  justified.  I  can  only  hope  that 
the  invitation  Dr.  Moreno  has  given  will  be  taken  up,  and  several  typical  areas  in 
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the  country  deliberately  worked  out  by  some  expedition,  sent  out  on  a  scale  com- 
mensurate with  the  important  work. 

Colonel  Church  :  Many  explorers  have  given  us  scraps  of  geographical  informa- 
tion regarding  Patagonia,  and  sharpened  our  appetites  for  more  knowledge  of  that 
terra  incoynita.  Since  our  childhood,  we  have  allowed  our  fancy  to  play  with  its 
mysteries,  aud  have  longed  for  some  bold  explorer  to  thoroughly  penetrate  them. 
The  world  bos  scarcely  known  that,  quietly,  but  intelligently  and  indefatigably,  a 
great  Argentine  traveller  and  savant  was  busily  engaged  in  gathering  for  us  what 
we  so  longed  to  possess ;  and  therefore  we  give  no  ordinary  welcome  this  evening 
to  Dr.  Morono,  who  lays  before  us  the  geographical  treasures  which  he  has  accumu- 
lated, tho  rich  fruits  of  many  years  of  wanderings  and  careful  studies  in  the  interior 
of  that,  thanks  to  him,  no  longer  unknown  land. 

I  have  seen  much  of  the  coast-line  of  Patagonia,  but  have  never  penetrated  its 
interior.  Some  of  the  fjords  and  islands  among  which  I  have  voyaged,  on  its  west 
coast,  are  marvellously  beautiful.  In  all  of  the  gorges  of  the  low  mountains,  glaciers 
pour  from  beneath  tLem  streams  of  water  from  such  an  elevation  that  they  break 
into  mints  before  striking  the  ocean,  and  are  spanned  by  rainbows. 

The  line  of  coast  from  the  island  of  Chiloe  to  the  Straits  of  Magellan  is  one  of 
the  rainy  regions  of  tho  world.  A  great  antarctic  current  strikes  Tierra  del  Fuego 
on  tho  south  side.  A  fraction  of  it  takes  a  direction  a  little  to  the  north  of  east 
towards  the  Cape  of  Good  Hope ;  but  the  mass  of  it  finds  its  way  along  the  west 
coast  of  Patagonia,  under  tho  name  of  the  Humboldt  current,  until  it  is  lost  in  the 
mighty  equatorial  stream  which  moves  majestically  westward  across  the  Pacific 
ocean. 

On  the  Atlantic  side  of  Patagonia,  we  have  another  equatorial  current  setting 
southward,  and  so  heated  that,  on  any  parallel  of  latitude  between  the  mouth  of  the 
Plata  river  and  the  Straits  of  Magellan,  it  is  six  degrees  warmer  on  the  Atlantic  side 
of  the  continent  than  it  is  on  the  Pacific  side,  the  temperature  of  the  latter  being 
lowered  by  the  antarctic  current  1  have  mentioned.  In  consequence,  the  colder 
atmosphere  of  the  Pacific  coast  rushes  eastward  through  the  wide  glacier-filled 
▼alleys  of  the  low  Patagouian  Cordillera  to  fill  the  vacuum  created  by  the  heated 
belt  on  the  eastern  slopes  of  the  mountains,  and  the  result  is  an  abundant  rainfall 
among  the  eastern  foothills  of  the  Audes  and  that  long  series  of  lakes  which  has 
been  shown  to  us  this  evening,  thirty  to  forty  in  number,  nearly  all  of  which  lie 
alone  or  near  to  the  72nd  degree  of  longitude  west  from  Greenwich.  These  not 
only  collect  the  storm -wateis,  but  the  now  from  the  glaciers  and  the  melting  snows, 
and.  through  deep  gorges  across  the  tertiary  formation  of  Patagonia,  send  their 
surplus  waters  to  the  Atlantic.  It  is  a  curious  fact  that,  generally,  these  gorges 
in  Patagonia,  from  the  Rio  Xegro  to  the  Straits  of  Magellan,  ran  nearly  east  and 
wwt.  If  we  start  from  the  ma**if  ot  the  Andes  in  Bolivia  and  move  south- 
ward, we  r.Lvi  that  almost  all  the  inter- Andean  depletions  run  nearly  north  and 
tfosih  ur.;:l  we  reac ::  about  lat.  o-T,  and  that  these  have  been  so  terribly  eroded 
in  pas:  geologic  aces  that  the  valleys  are  filled  to  a  great  depth  with  shingle,  as,  no 
doubt.  IV.  Mviir.0  oar;  cv  ufirir.  Thesx-  charac:eri*:ics  continue  nearly  to  the  northern 
fr\Y.'.t.cr  v :' IV.&gi'tt'.A:  b.:t  south  of  this,  the  devrx:  scions  ci.ange  their  course,  as  I 
have  s*  ■..',,  sv  I,;*;  a::d  wt>:.  T;  is  so*u:>  ;o  indicate  :fcat  Patagonia  was  once  avast 
arvr...*  .&£:.:.::  Vy  v. «:v.erv  «s  iuuT-xVta-ic  s::a::sa'^d  i:ris>  filled  with  great  glaciers, 
wb:%l'.  a>  ;.  o  .:;»:  ;van\..  denuded  :he  :^c  retains  an-  i^r^ed  that  vast  tertiary 
IV *£*:.*?.  *..*.-.  w.  -.c::  n.  a::rac:cc.  :::e  a:  tc  :-.::*;:: «::  Cnar'.c**  Darwin. 

1;  >  :v:*V  v  ::■*:  i.x  v\v.:/..t;-.:a".  .:«:-.  -.vs  .:;?..:-..-•  An  -.:  always  found  in  the 
tVrv....*:-*  .:  :"..f  Av.Un  -v.d  :*:.:*  :*  t>;*„:a..v  ;:u:  . :"  iV.aco-ia:  for  the  water 
d  *^<"  ■■*  :"?«■.:. ..f* ;  v    :a:  tv.s;   ,r:  :he  si*..:*.  :*.:;$  and  in  ii  m:ddie  of  the  great 
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Patagonian  plain,  from  which  rivers  flow  westward  through  the  Andean  gorges  (the 
straits  of  the  ancient  archipelago  ?)  into  the  Pacific  ocean. 

Similar  examples,  but  perhaps  not  originating  from  the  same  cause,  are  found 
along  the  whole  extent  of  the  Andean  Cordillera.  There  is  an  instance  in  Bolivia  : 
the  La  Paz  river,  which  I  have  descended,  rises  between  the  main  and  coast  ranges! 
cuts  through  the  former,  and  pours  north-east  into  the  Beni  valley. 

In  my  travels  in  Ecuador,  I  found  several  rivers  which  rise  on  the  slopes  of  the 
inland  mountains,  cut  through  the  coast  range,  and  empty  into  the  Pacific  ocean. 
The  Pastassa  river  rises  on  the  inter- Andean  plateau,  and  carves  its  course  through 
the  inland  range  eastward  to  the  river  Amazon.  The  most  notable  instance  is  the 
Guallabamba  river,  which  rises  on  the  slopes  of  Cayambi  and  Cotopaxi,  those  great 
volcanic  cones  of  the  inland  Cordillera  overlooking  the  basin  of  the  Amazon.  The 
Guallabamba  has,  through  a  vast  deposit  of  volcanic  detritus  and  ash,  scored  for 
itself  a  profound  bed,  a  mighty  gorge  which  1  crossed  some  years  ago  with  great 
difficulty,  and  found  by  barometric  measurement  to  be  2000  feet  deep  in  a  distance 
of  only  half  a  mile.  The  river  has  sawed  westward  through  the  Pacific  coast  range 
around  the  northern  base  of  the  volcano  of  Pichincha  and  found  its  way  to  the 
Pacific.  When  Cotopaxi  is  in  eruption,  and  its  melting  snows  swell  the  volume  of 
the  river,  nothing  can  withstand  the  grinding  force  of  the  rock-and-mud-laden 
water?,  which,  in  a  tremendous  wave,  race  onward  to  the  ocean. 

It  is  too  late  to  say  much  this  evening ;  but  let  me  add  that  I  am  delighted  that 
Dr.  Moreno  has  made  the  suggestion  to  send  an  expedition  to  Patagonia  to  make 
further  explorations.  It  is  a  field  brimful  of  interest,  and  destined  to  become  an 
important  province  of  that  young  and  vigorous  country  the  Argentine  Republic,  the 
progress  of  which  so  challenges  our  admiration.  Its  enlightened  Government  might 
well  find  it  a  highly  profitable  venture  to  supply  the  necessary  funds,  and  entrust  to 
our  Roval  Geographical  Society  the  organization  and  direction  of  an  expedition  to 
complete  the  work  so  admirably  commenced  by  Dr.  Moreno. 

The  President  :  It  is  now  my  great  pleasure  to  invite  you  to  pass  a  vote  of 
thanks  to  Don  Francisco  Moreno  for  his  valuable  paper.  Speaking  for  myself,  and 
probably  for  the  rest  of  the  meeting,  I  can  say  that  I  have  never  before  learned  so 
much  new  geography  in  so  short  a  time.  It  is  many  years  since  we  heard  anything 
of  this  Eastern  Cordillera  at  one  of  our  meetings.  I  think  it  is  at  least  thirty-five 
years  ago  since  Sir  Woodbine  Parrish  communicated  a  paper  from  Don  Manuel  Cox, 
and  though  he  described  Lake  Nahuel-Huapi  exceedingly  well,  we  could  not  then 
have  such  an  idea  of  its  beauties,  as  we  have  received  from  the  magnificent 
photographs  of  Don  Francisco  Moreno.  I  had  also  heard  of  Lake  Viedma,  other- 
wise the  whole  of  these  lakes  are  entirely  new  to  me.  They  appear  to  have  been 
the  ends  of  fiords,  exactly  like  those  on  the  western  coast,  but  we  were  until  this 
evening  in  ignorance  of  their  exact  positions.  We  knew,  of  course,  from  the 
descriptions  of  Charles  Darwin,  of  that  great  tertiary  plain  and  of  its  terraces,  for 
I  suppose  it  is  now  established  that  the  word  Patagonia  is  the  same  as  the  Quichua, 
Pata,  "  a  terrace,"  and  cerna,  the  plural  particle,  meaning  •'  the  land  of  terraces," 
exactly  as  Charles  Darwin  has  described  them ;  but  we  knew  nothing  of  this  mar- 
vellous country  at  the  foot  of  the  Cordillera,  and  for  this  knowledge  we  are  indebted 
to  our  friend,  Sefior  Moreno.  I  don't  doubt  that  the  new  tracts  he  has  described 
will  in  the  future  become  a  very  important  country,  that  there  will  be  great 
cattle  farms  along  the  eastern  Andes,  and  that  there  will  be  large  hotels  on 
the  shores  of  Nahuel-Huapi  frequented  as  health  resorts,  not  only  by  South 
Americans,  but  by  Europeans.  We  have  always  had  most  friendly  relations  with 
the  geographers  of  Buenos  Aires  and  the  whole  Argentine  Republic,  and  I  trust 
that  that  friendly  feeling  will  always  continue.    Science  has  to  thank  Don  Francisco 
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Moreno  for  the  establishment  of  the  museum  at  La  Plata,  where  geographer*  are 
instructed,  where  information  on  the  geography  and  geology  of  the  country  can 
always  be  obtained,  and  which  has  been  visited  by  Dr.  Lydekker,  who  I  regret  is 
unable  to  be  present  this  evening  through  illness,  as  well  as  by  other  Englishmen. 
Tou  will  therefore,  I  am  sure,  feel  that  we  owe  a  very  large  debt  of  gratitude  to 
Don  Francisco  Moreno  for  all  his  labours  during  many  years,  and  more  especially 
for  the  delightful  evening  he  has  given  us,  and  the  beautiful  views  he  has  shown  us. 
I  now  ask  you  to  pass  a  vote  of  thanks  to  Dr.  Moreno  for  his  paper. 
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By  FRED.  W.  CARET. 

Geography  of  the  Route. 

From  Suniao  our  route  led  almost  due  west.  As  soon  as  we  left  the 
Sumao  plain  we  commenced  to  ascend  the  first  of  the  numerous  mountain 
ranges  which  run  parallel  to  the  Me  Kong.  But  during  the  whole  of  our 
trip  we  crossed  no  range  of  any  great  height.  Nature's  best  attempts  at 
elevation  in  the  regions  south  and  west  of  our  starting-point  never 
exceeded  7000  feet.  Her  greatest  efforts  seem  to  have  been  reserved  for 
places  farther  north ;  for,  as  the  Me  Kong  grows  in  size  and  importance, 
so  the  mountain  ranges  diminish  in  height,  until  the  extensive  low-lying 
plains  of  Eastern  Burma  and  French  Laos  are  reached. 

On  the  morning  of  the  third  day  we  arrived  at  Lung  Tang,  the 
capital  of  Liu  Shun,  one  of  the  twelve  Shan  districts  known  by  the  name 
of  uSip  Song  Panna."  These  twelve  states  are  subordinate  to  the 
principality  of  Kiang  |  Hung ;  but  for  many  years  the  Prince,  or  "  Sao 
Beva,"  of  that  place  has  been  unable  to  maintain  more  than  a  nominal 
supremacy.  Tribute  is  still  paid  by  eight  of  these  twelve  districts ;  the 
amount,  however,  is  ridiculously  small,  and  is  dependent  almost  entirely 
on  the  goodwill  of  the  respective  chieftain  a,  who  are  called  "  T'u  Ssu.M 

The  <k  Sip  Song  Panna "  was  to  have  formed  part  of  the  "  Buffer 
State" — proposed  in  1895,  but  found  impracticable.  More  than  one 
hundred  years  ago  the  "  panna  "  was  enumerated  as  follows  : — 

1.  Meng}  Wang.  2.  Cheng  §  Tung. 

:■*.  Pu  Teng.  4.  Wu  Tei. 

.">.  Meng  Wu.  r>.  Liu  Shun. 

7.  I  Bang.  8.  I  Wu. 

0.  Meng  La.  10.  Men g  Lung. 

11.  Meng  Cheh.  12.  Meng  Ah. 

*  Map,  p.  472. 

t  Kiang,  the  Chinese  equivalent  of  the  Burin.  Kengy  Siam.  Chieng. 

*  Mmgt  the  Chinese  equivalent  of  Burm.  Mong,  Siam.  Muting. 
§  Cheng  =  K«>mr. 
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Though  since  that  time  many  changes  have  taken  place,  eleven  of 
the  subordinate  states  can  still  be  defined  with  a  certain  amount  of 
accuracy.  The  twelfth — Meng  Ah — seems  to  be  irretrierably  lost  to 
record  and  recollection. 

The  first  three  are  situated  in  the  "  Hsien,"  or  district,  of  Ning  Erh, 
which  belongs  to  Pu  Erh-fn.  Wu  Tei  and  Meng  Wu  were  neglected,  or 
rather  never  properly  occupied,  by  the  Chines),  and  re  oently  became 
French  territory.  The  chief  towns,  named  respectively  Muang-TJ- 
Nua  and  Muaog-U-Tai,  are  situated  on  the  Nam  TJ,  a  river  which 
joins  the  Me  Kong  just  above  Luang  Prabang.     The  remaining  seven 


districts  are  in  the  prefecture  of  Sumao,  and  under  the  direct  jurisdiction 
of  the  Sumao  T'ing. 

The  history  of  the  "  Sip  Song  Panna"  seems  to  have  been  a  series  of 
disputes  about  the  succession ;  and  desultory  fighting  for  the  supremacy 
was  kept  up  for  years,  and  until  quite  recently,  between  rival  chief tains- 
At  one  time  the  T'u  Ssu  of  Liu  Shun,  having  beaten  the  Prince  of  Eiang 
Hung,  was  the  acknowledged  head.  But,  having  aroused  the  jealousy 
of  other  chieftains,  he  was  defeated  in  battle,  and  the  Eiang  Hung 
Prince  again  reigned  supreme. 

Of  late  years  Liu  Shun  has  been  under  the  more  direct  control  of  the 
Chinese.  In  1884,  some  dispute  having  arisen,  sharp  fighting  took  place 
between  the  Chinese  and  the  followers  of  the  Liu  Shun  "T'u  Ssu."  For 
three  weeks  the  Chinese  besieged  Tao  Knan-chai,  the  chieftain's  residence, 
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without  any  marked  success.  Then  they  had  resource  to  strategy. 
Their  commander  sent  in  a  flag  of  trace  inviting  the  "  T'u  Ssu  "  to  a 
parley  and  repast.  Not  suspecting  treachery  from  a  man  with  whom  he 
had  formerly  been  on  very  friendly  terms,  the  T'u  Sou  accepted  the 
invitation,  and  was  killed  whilst  sitting  at  table.  Discouraged  by  the 
loss  of  their  chief,  the  Shuns  soon  afterwards  surrendered,  and  the  trouble 
ceased.  Tao  Euan-chai,  which  lies  in  the  north-western  end  of  the 
Sumao  plain,  was  laid  in  ruins,  and  the  "Pai  I"  retired  to  Lung 
Tang.  There  is  still  a  very  fine  Burmese  temple  at  Tao  Kuan  chai, 
which,  despised  by  the  Chinese  and  neglected  by  the  Shane,  is  fast 
falling  into  decay. 


I-Wu  and  I-Bang  are  too  well  known  as  the  famous  "  Tea  Distriots  " 
to  need  muoh  description.  They  are  the  most  Chinese  of  all  the  Shan 
states,  tbero  being  at  both  places  a  fairly  big  Chinese  population 
engaged  in  the  cultivation  of  tea.  Malaria  is  so  prevalent  in  five  of  the 
ten  '*  panna"  which  remain  to  China  that  the  Chinese  will  not  dwell  in 
them.  Witness  the  complete  abandonment  of  the  Yu  Lo— a  town  which 
formerly  ranked  as  an  assistant  tub-prefecture.  For  the  samo  reason  the 
Chinese  officials  can  exercise  no  more  than  a  nominal  control  over  those 
districts.  The  actual  military  jurisdiction  of  the  Chinese  does  not  extend 
more  than  a  few  miles  to  the  west  or  south  of  Sumao. 

Meng  La  lies  to  the  south  of  the  I-Wu  "  I'anna."      In  the  wrath- 
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eastern  corner  of  this  district  are  situated  numerous  salt  wells,  capable 
of  producing  large  quantities  of  salt,  but  the  inhabitants  are  too  lazy  to 
work  them. 

Meng  Lang  lies  on  the  right  bank  of  the  Me  Kong,  below  Kiang 
Hung,  and  contiguous  to  the  State  of  Kiang  Kheng.  The  district  pro- 
duces a  little  cotton,  and  the  ohief  town  is  on  one  of  the  main  caravan 
routes  from  Burma. 

Meng  Cheb  is  perhaps  the  most  important  of  the  twelve  "  panna."  It 
lies  due  west  of  Kiang  Hung,  and  east  of  the  State  of  Meng  Lem,  or 
Meng  Lien.     In   1897  the  T'u  Ssu  of  Meng  Cheh  rebelled  against  his 


suzerain— espousing  the  cause  of  the  prince's  younger  brother,  who  had 
designs  on  the  throne.  The  prince's  forces  were  worsted  in  the 
ho guinary  conflicts  which  followed  ;  but  the  provincial  authorities  then 
ordered  the  Sumao  T'ing  to  go  down  and  put  a  stop  to  the  fighting. 
He  visited  Meng  Hai — a  place  lying  about  halfway  between  the  two 
capital  towns — and  managed  to  patch  up  a  peace  between  the  dis- 
putants. He  was  the  first  Chinese  civil  official  to  visit  the  "  Sip  Song 
Panna."  Many  of  his  soldiers  were  carried  off  by  malaria  en  route,  and 
the  T'ing  himself  contracted  a  fever  from  the  effects  of  whioh  he  died 
shortly  after  his  return  to  Sumao. 

Some  writers  have  included  Meng  Ah  with  Meng  Cheh.  All  trace 
of  the  Meng  Ah  mentioned  in  old  histories  seems  to  be  lost,  though  the 
Chinese  are  positive  that  it  was  situated  to  the  west  of  the  Me  Kong. 
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One  important  plaoe  to  the  west  of  that  river,  Meng  Wang,  was,  yean 
ago,  included  in  the  marriage-portion  of  a  Lin  Shun  T'u  Ssii's  wife. 
I  think  it  probable  that  this  place  formed  part  of  Meng  Ah  ;  and  the 
remainder  of  that  legendary  "  panna  "  may  have  been  forcibly  annexed 
by  the  bellicose  state  of  Meng  Cheh. 

The  principality  of  Kiang  Hung  lies  athwart  the  Me  Kong.  It  is 
called  by  the  Chinese  Chin  Lung-chiang,  or  Ch*e  Li.  The  capital  town, 
Ghieng — written  Xieng  in  those  wonderfully  accurate  old  Jesuit  maps — 
is  situated  on  the  right  bank  of  the  Mekong,  in  lat.  21°  58'  N.  There 
dwells  the  prince,  Ham  Lii.  He  has  also  a  residence  at  Hsiao  Meng 
Yang,  a  place  some  60  li  north-east  of  Chieng.  His  excellency,  Ham  Lfi, 
has  a  rascally  reputation,  and  is  constantly  at  variance  with  his  sub- 
ordinate Fu  Ssii. 

Each  "  panna "  is  subdivided  into  so  many  divisions  ruled  by 
•'  Tsung  Pia  " — who  often  by  courtesy  are  styled  T'u  Ssii.  The  Chinese 
have  also  given  them  the  military  rank  of  "  Pa  Tsung,"  equivalent  to 
our  sergeant.  The  "  T'u  Ssii "  of  a  "  panna  "  holds  the  hereditary  rank 
of  "  Chien  Tsung  " — or  Lieutenant — in  the  Chinese  army. 

For  the  rest,  the  Shans  have  very  much  the  eame  system  of  village 
government  as  the  Burmese. 

Two  days  after  leaving  Lung  Tang  we  reached  the  Me  Kong,  and 
the  day  following,  after  a  long  and  arduous  climb,  arrived  at  Ta  Ya- 
K'u.  There  we  rested  two  full  days,  then,  having  obtained  the 
necessary  information  and  a  guide,  we  decided  to  push  on  south  to  Meng 
Hai.  By  making  our  stages  longer  than  usual,  we  managed  to  reach 
that  place  in  five  days  from  Ta  Ya-Ku.  Meng  Hai  is  the  centre  of 
very  extensive  tea  districts.  From  there  our  route  led  due  east  to  the 
capital  of  Kiang  Hung-Chieng,  a  journey  which  took  us  two  dajs  only. 
Crossing  the  Me  Kong  again,  we  turned  our  faces  once  more  in  the 
direction  of  Sumao,  and  following  the  usual  caravan  route,  arrived 
home  seven  days  later,  having  rested  one  day  en  route  at  Hsiao  Meng 

Yang. 

Inhabitants  of  the  Counthy. 

The  Shans,  who  people  the  greater  part  of  the  "  Sip  Song  Panna/' 
are  allied  more  to  the  Siamese  than  to  the  Burmese.  They  extend  over 
a  wide  area,  and  branches  of  the  same  family  are  to  be  found  under 
various  names  as  far  east  as  Kwang  Hsi.  The  French  call  them  Lii  or 
Tai,  and  the  Chinese  "  Pai  I "  or  T'u  Chia. 

The  "  Pai  I "  generally  build  their  houses  down  in  the  plains  near 
running  water.  They  are  very  cleanly  people ;  and  their  houses,  made 
of  bamboo,  are  usually  constructed  above  the  ground  on  roughly  hewn 
poles.  Unlike  the  Chinese,  they  do  not  crowd  together  in  large  com- 
munities, preferring  rather  to  live  in  many  separate  villages  with  an 
average  population  of  five  hundred  souls.  Kiang  Hung  itself  consists 
of  more  than  fifteen  such  villages  scattered  over  a  large  area. 
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In  fashioning  articles  from  bamboo  the  Shans  are  fairly  clever  ;  but 
they  can  work  neither  wood,  stone,  nor  metals.  The  women  are  pretty 
and  industrious,  the  men  ill-favoured  and  indolent.  Bice  grows 
without  trouble  in  their  fertile  plains.  The  cultivation  of  tea  or  a  little 
opium  pays  for  their  luxuries,  as  for  the  silver  ornaments  which  their 
women  like  so  well.  Their  ignorance  does  not  seem  to  weigh  upon 
their  consciences,  and  they  have  the  appearance  of  living  contented  and 
fairly  happy  lives. 

A  very  large  proportion  of  the  aboriginal  tribes  scattered  over 
Yunnan  and  Kweichau  are  of  Shan  origin.  Amongst  these  may  be 
mentioned  the  T'u  Lao  of  Mengtse  (not  to  be  confounded  with  the  Tu 
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La,  a  Lolo  tribe),  the  Lung-jen  of  Kai  Hua,  the  Min  Chia  of  Ta-Li,  and 
Chin  Tung,  and  the  Sha-jen  of  the  Red  Biver  valley. 

With  the  Shans  in  the  "Sip  Song  Parma "  must  be  classed  the 
"  Akkii ,"  descendants  of  a  subjugated  race  who  have  lost  their  origins) 
language,  though  they  still  retain  many  customs  which  differ  tn  tola  from 
those  of  their  conquerors.  They  have  their  habitations  up  in  the 
mountains,  where  they  cultivate  maize, tobacco,  and  millet.  The  women 
are  very  scantily  attired  ;  they  wear  little  beyond  a  short  pleated  kilt; 
but  seem  to  be  fond  of  decking  their  bodies  with  silver  ornaments. 
Though  the  "Akka"  have  conformed  more  or  less  to  the  habits  and 
customs  of  the  Shans,  they  certainly  belong  to  a  different  race,  and  I 
hope  to  learn  something  of  their  history  before  leaving  Yunnan. 
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In  places  along  the  route  we  met  people  belonging  to  the  race  of 
Lolos;  a  generic  name  for  many  tribes  of  the  same  family  in  Yunnan 
and  Suohuan,  whose  origin  seems  to  be  wrapped  in  myth  and  mystery. 
All  the  information  that  we  have  concerning  the  ancient  history  of  these 
people  is  speculative.  At  present  they  are  practically  "  hewers  of  wood 
and  drawers  of  water "  to  the  Chinese.  They  are  identical  with  the 
"  Tsuan-man  " — a  people  occasionally  mentioned  in  old  Chinese  chronicles 
of  Yunnan — but  it  is  impossible  to  get  any  definite  idea  of  their  real 
origin.  Some  writers  have  described  them  as  the  Black  Branch  of  the 
Aryan  family.  Their  arguments,  however,  are  far  from  being  conclusive, 
and  there  is  just  as  much  reason  to  suppose  that  they  are  the  descendants 
of  the  lost  tribes  of  Israel.  Indeed,  recent  research  shows  a  certain 
resemblance  between  Lolo  legends  and  our  own  old  Biblioal  stories-— a 
fact  which  could  be  enlarged  upon  were  there  not  so  many  religious 
ideas  and  beliefs  common  to  all  humanity.  Diligent  enquirers  are 
discouraged  by  the  vague  ideas  of  the  natives  themselves  on  the  subject 
of  their  ancient  history ;  and  a9  the  Lolos  are  fast  losing  their  distinctive 
characteristics  by  intermixture  with  the  Chinese,  there  is  every  year 
less  chance  of  anything  certain  being  discovered. 

The  Lolos  may  be  divided  into  two  branches — the  Superior  and  the 
Inferior.  To  the  former  belong  the  Pu  La  of  Mengtse  and  A  Mi-ehu, 
the  Tu  La  (Eai  Hua  district),  the  Ta  T'ou  of  Sumao,  and  the  Lo  Hei  of 
Chen  Pien.  These  latter  are  only  met  with  to  the  west  of  the  Me  Kong. 
The  Pu  Tu,  Woni,  Eato,  and  Ma  Hei  belong  to  the  Inferior  branch. 
These  tribes,  with  the  ezoeption  of  the  Ma  Hei,  who  dwell  around  Pu 
Erh  and  Sumao,  are  to  be  found  almost  anywhere  between  the  Bed 
River  and  the  Me  Kong. 

The  Lolos  live  up  on  the  plateau  and  are  very  industrious; 
cultivating  rice,  tobacco,  and  opium.  In  the  "  Sip  Song  Panna  "  they 
rent  their  lands  from  the  Shan  T'u  Ssti  of  the  district,  but  they  are  <0«*> 
taxed  by  the  Chinese,  an  imposition  which  they  resent.  They  are  fond 
of  music  and  dancing — amusements  which  they  frequently  indulge  in 
on  moonlight  nights.  To  Europeans  they  have  always  proved  them- 
selves hospitable,  but  they  do  not  extend  the  same  regard  to.  the 
Chinese.  Neither  does  this  seem  remarkable  when  one  remembers  that 
the  latter  often  deprive  them  of  their  lands,  their  property,  and  their 
liberty. 

The  Me  Kong. 

Our  first  view  of  the  Me  Kong  was  somewhat  disappointing.  Shut 
in  by  mountain  ranges  rising  away  up  to  5000  feet  on  either  side,  the 
appearance  of  the  "  great  artery  of  the  Indo-China  "  did  not  equal  our 
expectations.  We  crossed  at  the  Chiang  Fien  Ferry.  The  height  of 
the  river  there  is  2250  feet  above  the  level  of  the  sea.  From  bank  to 
bank  at  high  water,  i.e.  during  the  rainy  season,  it  is  not  more  than  200 
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yards  wide.  When  we  crowed  (April),  the  width  did  not  exceed  130 
yards.  The  current  is  rapid,  and  the  water  of  considerable  depth.  The 
ferry  consists  of  a  large  but  clumsily  built  boat  capable  of  accom- 
modating eight  or  nine  pack-animals. 

Malaria  is  very  prevalent  in  the  valley  of  the  He  Kong,  and  in  the 
plains  to  the  south-west  of  Sumao.  The  Shane  suffer  from  the  usual 
"  ills  which  flesh  is  heir  to,"  but  do  not  seem  to  be  affected  by  the  fever. 
I  have  come  to  the  conclusion  that  the  cause  of  anoh  great  mortality 
amongst  the  Chinese  who  visit  those  places  must  be  sought  for  not  so 
much  in  the  water,  altitude,  heat,  or  situation  of  the  plains,  as  in  the 
physical  frailties  of  the  men  themselves.     Brought  up  generation  after 


generation  in  the  highlands  of  Yunnan,  in  a  too  equable  climate,  they 
can  bear  neither  extremes  of  heat  nor  oold.  Under  favourable  con- 
ditions they  can  perform  feats  of  endurance  impossible  to  the  European  ; 
but,  once  attached  by  fever,  they  succumb  very  quickly. 

We  had  no  sickness  amongst  our  little  party  during  the  journey,  bnt 
on  our  return  to  Sumao,  two  men  were  seriously  ill  for  some  time. 
Along  the  route  we  met  many  parlies  of  tea  and  cotton  porters  coming 
np  from  the  lowlands.  These  men  live  very  hard  lives,  carrying  heavy 
burdens  all  day,  and  sleeping  at  night  in  the  open  on  the  damp  ground. 
We  passed  many  hastily  made  graves,  and  once  we  saw  two  men  lying 
by  the  roadside  stricken  with  malaria.  They  had  been  deserted  by 
their  comrades,  and  were  waiting  for  the  end.     Death  comes  to  them, 
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so  the  Chinese  say,  in  the  shape  of  a  beautiful  young  girl — a  poetical 
fancy  which  has  its  origin  probably  in  the  wild  babblings  of  dying  men. 

We  crossed  the  Me  Kong  again  at  Eiang  Hong.  There  the  elevation 
of  the  river  is  2100  feet— 150  feet  lower  than  at  Chiang  Pies,  The 
river,  running  through  a  big  plain,  had  widened  considerably.  The 
ferry  was  composed  of  two  long  narrow  boats  lashed  together,  and  with 
a  bamboo  platform  on  top.  There  were  a  few  small  fishing-boats 
working  up  the  shallows  near  the  banks ;  but  we  saw  nothing  in  the 
shape  of  any  vessel  capable  of  really  navigating  the  swift  waters  of 
the  river. 

Occasionally  one  hears  rumours  of  attempts  to  navigate  the  Me  Kong 


further  south,  and  a  small  French  gunboat  is  to  try  and  Teach  Kiang 
Hung  this  summer  (1898),  when  the  river  is  in  flood.  But,  though 
such  undertakings  are  laudable  enough  in  the  interests  of  science  or 
geography,  they  will  never  be  able  to  prove  that  the  Upper  Me  Kong  is 
navigable  from  a  commercial  point  of  view. 

Ta  Ya-Ku. 

One  of  the  reasons  which  led  up  to  this  trip  was  a  desire  to  find 

out  the  actual   position   and  status  of  Ta  Ya-Ku,  a  place   of  whose 

importance  as  a  trading  centre  we  had  heard  much.      It  is  a  small 

commercial  entrepot  situated  5200  feet  above  the  sea,  and  60  li  (20  miles) 
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from  the  right  bank  of  the  Me  Kong.    Most,  of  the  residents  are  either 
petty  Chinese  traders,  or  agents  for  Sumao  tea  and  cotton  merchants. 

Ta  Ya-Ku  is  made  up  of  three  villages — Yn  Tang,  Ying  Pang,  and 
the  Eai-shang,  or  market.  The  population  of  the  latter  place  is  about 
fire  hundred.  Shortly  before  my  arrival  it  had  been  almost  entirely 
destroyed  by  fire.  The  buildings  are  of  the  usual  wooden-framed,  mud- 
vall,  and  straw-thatched  kind,  eeen  everywhere  in  Yunnan,  and  fires 
occur  periodically  every  five  years  or  so,  being  sometimes  attended  with 
loss  of  life.  There  are  only  two  brick-tiled  houses  in  the  place ;  but 
in  this  respect  it  ie  better  off  than  Chen  Fien,  the  capital  of  the 
prefecture,  which  does  not  possess  a  single  one.     Chen  Pien  is  only 


three  short  stages  from  Ta  Ya-Ku,  but  is  a  less  important  and  smaller 
place. 

A  market  is  held  every  sixth  day  at  Ta  Ya-Ku,  it  beiug  difficult 
at  other  times  to  buy  even  the  ordinary  necessities  of  life.  Cotton,  tea, 
and  opium  are  brought  in  from  the  Chen  Pien  and  Meng  Lien  (Meng 
Lem)  districts  (and  some  from  beyond  the  frontier)  to  exchange  for 
•alt,  native  cloth,  iron  pans,  and  ironware,  imported  from  Sumao. 
Money  is  little  used  in  commercial  transactions  in  the  Shan  states, 
there  being  instead  a  complicated  system  of  barter.  Cotton  is  usually 
exchanged  for  its  weight  in  salt — a  transaction  particularly  advantageous 
to  the  Chinese  merchant.     Every  picul  of  cotton  laid  down  at  Sumao 
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Lb  a  source  of  pro6t  to  him  of  about  5  tae's.     In  the  rainy 
howerer,  the  owner  of  the  cotton  does  not   part  with  his   good*  to 
cheaply.     He  then  requires  a  little  silver  in  addition  to  the  emit. 

Most  of  the  tea  and  cotton  is  sent  to  Sumao,  the  remainder  going 
by  various  routes  to  Tali,  Mien  Ming,  or  Shunning-fn. 

On  market  days  the  smaller  tradesmen  lay  cut  in  the  street  their 
stock  of  matches,  empty  bottles  (a  much-prized  article  in  Yunnan), 
tobacco,  flints  and  steel,  etc.,  and  bargain  for  opium  with  the  native 
visitors  in  regular  Cheap- Jack  style.  Amongst  the  frequenters  of  the 
market  I  noticed  some  K'a  Wa,  members  of  a  particularly  savage  and 
ferocious  tribe  who  inhabit  the  Chen  Pien  and  Shunning  districts. 
They  are  said,  by  the  Chinese,  to  worship  the  heads  of  tigers  and 
men  recently  killed.  But,  as  the  Chinese  are  quick  to  invent  equally 
remarkable  tales  about  any  alien  race,  such  statements  should  be 
accepted  with  caution. 

Trade  and  Trade  Foutis. 

Tea  is  the  principal  product  of  the  Chinese  Shan  states.  The  best 
known  districts  are  I-Wu  and  I-Bjng.  Chinese  —  mostly  Shinning 
people — have  settled  in  considerable  numbers  at  both  those  places,  and 
themselves  superintend  the  cultivation  of  the  shrub.  But  the  largest, 
and  therefore  the  most  important  tea-hills,  lie  to  the  we$t  of  the  Me  Kong. 
They  produce  every  year  more  than  three  times  the  total  output  of 
I-Wu  and  I-Bang  combined ;  but,  the  districts  being  too  unhealthy  for 
the  Chinese,  the  cultivation  is  entirely  in  the  hands  of  the  "  Fai  I," 
and  the  tea,  lacking  the  Chinese  treatment,  is  of  inferior  quality. 
Meog  Hai  is  the  chief  market,  and  the  price  there  varies  from  4.50  teals 
to  8.00  taels  per  picul. 

There  are  no  reliable  statistics  of  the  tea  trade,  but  it  is  estimated 
that  the  districts  of  I-Wu  and  I-Bang  yield  about  10,000  piouls,  and 
the  Meng  Hai  districts  30,000  piculs,  yearly ;  a  total  of  40,000  piouls. 
About  one-third  of  this  quantity  comes  to  Sumao,  where  it  is  sorted, 
pressed  into  cakes,  and  packed  for  exportation  to  all  parts  of  China. 
A  little  tea  is  also  grown  in  the  Chen  Pien  prefecture,  near  Meng  Mang. 
The  best  quality,  including  the  "tribute  tea,"  arrives  at  Sumao* 
between  the  third  and  sixth  moons.  That  destined  for  Imperial  con- 
sumption is  then  specially  packed  and  forwarded  to  Peking.  Before 
reaching  its  destination,  it  has  to  pass  through  so  many  official  hands 
that  the  quantity  is  very  greatly  diminished.  A  small  quantity  of  a 
peculiar  extract  of  tea,  resembling  brown  sugar,  is  also  made  here  and 
sent  to  Feking.  During  the  four  months  mentioned  no  merchant  ib 
allowed  to  purchase  that  quality  from  which  the  "tribute  tea"  is 
chosen,  and  the  likin  on  all  tea  arriving  at  Sumao  is  doubled. 

The  merchants  here  sort  the  greater  part  of  the  tea  into  three  kinds. 
The  first  is  pressed  into  circular  cakes,  and  goes  to  the  capital  of  the 
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province,  Yunnanfu,  where  it  is  often  sold  for  as  much  as  40  taels  per 
picul.  The  second  is  also  made  up  into  cakes,  and  is  the  ordinary 
"I'u  Erh"  tea  of  commerce.  One  meets  with  this  kind  everywhere 
from  Bhamo  to  Shanghai.  The  third  quality,  consisting  of  stalks  and 
refuse  tea,  is  sold  to  the  Yunnanese  Thibetans,  who  come  down  to 
Sumao  from  A  Teng-tse  and  Li  Chiang-fa  between  the  tenth  and  leoond 
months  of  the  Chinese  year.  There  are  other  qualities  of  tea  of  an 
uncommercial  kind,  varying  in  value  from  10  taels  to  1 20  taels  per  picul. 
During  our  trip  the  route  led  for  several  days  through  the  Meng 
Hai  and  Meng  Lung  tea  districts.  The  average  height  of  Ihe  hills  was 
4000  feet  above  sea-level.    The  tea  is  grown  under  the  shade  of  big 


trees.  The  appearance  of  some  of  the  tea-shrubs  indicated  great  age. 
Their  height  is  usually  over  6  feet,  and  those  we  saw  were  very  roughly 
pruned. 

Hundreds  of  "  Pai  I "  (Shan)  women  and  girls  were  busy  picking 
the  leaves,  which  they  put  into  cotton  bags  slung  around  their  necks. 
They  worked  in  a  good-natured  way,  and  greeted  our  little  caravan 
with  jests  which  were  scarcely  polite.  The  Shan  women  are,  to  aay 
the  least,  extremely  unconventional  Their  most  conspicuous  article  of 
dress  is  a  long  skirt,  with  multi-coloured  borders,  reaching  to  their 
ankles.  On  special  occasions  they  wear  a  pretty  kind  of  bodice,  but 
they  evidently  did  not  think  it  worth  while  to  treat  my  appearance  as 
a  "special  occasion." 
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When  a  sufficient  quantity  has  been  picked,  the  tea-leaves  are  turned 
out  on  bamboo  matting  and  "  bruised/'  the  girls  kneading  them  with 
their  hands,  as  if  working  dough.  They  are  then  spread  out  in  the  sun 
to  dry.  During  the  drying  process,  the  tea  has  to  be  turned  over  and 
occasionally  shaken.  This  is  done  mostly  by  children  and  chickens.  It 
is  then  ready  for  f  ale,  and  is  weighed  and  packed  under  the  purchaser's 
supervision. 

A  great  many  tea  caravans  leave  Meng  Hai  for  Tali  and  other 
northern  markets  direct.  They  cross  the  Me  Kong  at  the  Chon  Kung 
ferry,  keep  up  the  Man  Pan  valley,  and  pass  through  Wei  Yuan  and 
Chin  Tung.  Traders  going  down  to  Eiang  Tung  (Meng  Keng)  also 
purchase  small  quantities  on  the  spot ;  in  fact,  tea  from  Meng  Hai  finds 
its  way  in  every  direction. 

Cotton,  which  forms  our  principal  import,  comes  from  the  immense 
plains  lying  either  side  of  the  Me  Kong,  south  of  the  Chinese  frontier; 
from  Kiang  Kheng,  and  Kiang  Tung.  Cotton  caravans  on  their  way 
to  Sumao  cross  the  Me  Kong  at  Kalampa,  or  Chen  Kung.  Many  small 
routes  converge  at  Ta  Meng  Lung.  About  16,000  piculs  of  ootton  enter 
Yunnan  yearly  through  Sumao. 

Opium  is  grown  in  small  quantities  in  all  parts  of  the  Shan  states. 
It  is  bought  in  exchange  for  cloth,  silver  ornaments,  silk  thread,  eta*  by 
Chinese  peddlers,  who  bring  it  to  Sumao  for  sale.  It  is  of  slightly 
superior  quality  to  the  ordinary  Yunnan  opium,  and  the  supply  is 
amply  sufficient  for  local  consumption.  Around  Sumao,  the  soil  being 
unfavourable,  not  much  opium  is  grown.  The  annual  production  of 
Yunnan  amounts  to  about  45,000  piculs.  Opium  smoking  is  Tery 
general  throughout  the  province,  it  being  the  exception  to  find  a  man 
not  addicted  to  the  habit.  The  Shans  usually  eat  the  drug,  but  they 
have  latelv  taken  to  smoking  it. 

Miscellaneous   Notes. 

A  little  trade  [<is»e3  through  Meng  Sing,  but  the  Muong  Hu 
districts  are  very  unproductive.  There  is  a  route  to  Luang  Prabang 
which  is  little  used,  there  being  practically  no  trade  in  the  whole  of 
that  region.  Trade,  nVi  Meng  Lieh,  is  also  of  a  very  unimportant  nature, 
and  Tumours  of  a  brisk  caravan  business  with  Talang  have  no  real 
foundation. 

There  Ls  scarcely  any  demand  for  foreign  sroods  at  Sumao.  Japanese 
matches  and  Cantonese  tobacco  are  reported  here  from  Mengtse.  Enough 
e^ctMi  cloth  is  made  here  to  satisfy  local  needs.  The  Shans  also  manu- 
facture a  eo .iree  but  strong  kind  of  cotton  cloth  for  sale  to  the  Chinese. 

In  November  of  each  year  a  few  Mahommedan  traders  from  Yunnan, 
Tali,  and  llsil -hsui*.  pass  thnr.ich  Sumao  on  their  way  to  Mandalay, 
Kai:£\vu.  rh:oi's;  Mai  .or  /.inane  or  SiamN  ar.d  Mulmein.  They 
retv.ru  regularly  d':rin£  the  nicuth  cf  .lure,  trv.^ing  with  them  small 
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quantities  of  grey  shirtings  and  woollen  goods.  But,  even  if  there  were 
a  demand  for  foreign  goods,  the  cost  of  transport  is  prohibitive — all 
merchandise  being  carried  by  pack-animals  throughout  Tnnnan  and 
the  Shan  states.  These  Mahommedans  confine  their  business  operations 
to  Burma,  the  money  which  they  make  there  being  brought  back  in 
the  shape  of  rupees.  Rupees  are  in  great  demand  in  Yunnan-fti — a 
demand  which  arises  out  of  the  silver  question  and  the  vagaries  of  ex- 
change— and  which,  therefore,  cannot  be  discussed  in  this  memorandum. 
The  merchants  of  Sumao  have  no  agencks  in  Burma,  and  their 
dealings  are  in  consequence  confined  to  frontier  produce,  i.e.  tea  and 
cotton.     Under  existing  conditions  it  is  impossible  to  anticipate  the  rise 


at  Sumao  of  a  foreign  trade  sufficient  to  satisfy  the  local  requirements 
of  the  surrounding  districts  of  south  Yunnan.  As  regards  the  dream 
that  Sumao  might  become  a  great  distributing  centre  for  the  whole 
province,  its  realization  seems  impracticable. 

Mengtse — owing  to  its  proximity  to  the  tin  mines  of  Kuo  Chin — the 
acknowledged  superiority  of  the  Tongking  (Red  river)  route,  and  the 
presence  of  enterprising  Cantonese  merchants,  is  such  a  centre. 

Teng  Yueb,  with  its  close  commercial  connection  with  Bhamo,  once 
opened,  and  the  transit  pass  sj  stem  with  its  advantages  put  into  force- 
may  become  such  a  centre. 

But  Sumao  possesses  none  of  these  advantages.     It  is  far  from  any 
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tradingcantre  in  Burma  or  Tongking,  and  there  is  not  a  single  Cantones 
"  Hong"  resident  here.  In  fact,  it  seems  destined  to  remain  the.  centra 
of  a  small  circle  of  frontier  trade. 

There  is  no  product  of  the  Shan  states  or  of  southern  Yunnan  which 
holds  out  any  promise  of  ever  becoming  an  important  article  of  export 
The  samples  of  "  Fn  Erh  "  tea  which  have  from  time  to  time  been  sent 
to  various  foreign  markets,  have  not  been  favourably  received  by  the 
public.  Unless  some  Bathetic  wave  alters  the  present  prevailing  taste, 
there  can  be  no  demand  in  the  future  for  what  might  be  a  fairly  im- 
portant export.  And,  in  any  case,  cost  of  transport  would  effeotnaily 
prevent  it  from  competing  with  Assam,  Ceylon,  or  other  commercial  teas. 


Of  the  other  two  important  products  of  Yunnan — tin  and  opium,  the 
first  is  entirely  a  Mengtse  export,  and  the  latter  is,  of  course,  for  internal 
consumption,  thoogh  a  considerable  quantity  is  also  exported  rwi  Mengtse 
to  Tongking.  The  remaining  exports — furs,  medicines,  white  wax,  wool 
and  capper,  are  piodncts  more  of  the  western  and  northern  parte  of  the 
province.  Most  of  these  find  their  way  to  Shanghai  via  the  Yangtse, 
and  a  part  may  eventually  seek  ibe  Teng  Yueh  route;  but  possible 
goods  for  carriage  by  projected  Yunnan- Burma  railways  are  difficult  to 
think  of.  Indeed,  any  one  who  has  travelled  in  Yunnan,  and  has  seen 
the  general  poverty  of  the  inhabitant*,  ami  the  extremely  mountainous 
nature  of  the  country,  scarce  believes  that  such  an  enterprise  as  a 
Burma- Ytniuan-Suehuaii  railway  is  contemplated  -eriously. 
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The  only  practical  line  (I  speak  from  a  financial  and  commercial — 
not  from  an  engineering — point  of  view)  would  be  one  from  Laokai,  on 
the  Red  River,  to  Yunnan-fu  via  Mengtse.  Such  a  line  is  already  oon- 
-templated,  and  the  route  has  been  surveyed  by  French  engineers.  But, 
except  the  short  one  from  Lang-thuong  to  Lang-Son,  there  are  as  yet 
no  railways  in  Tongking  itself,  and  it  would  be  safest,  therefore,  to 
leave  the  hope  of  ever  seeing  such  a  line  completed  as  a  legacy  to  our 
•children's  children. 

I  only  wish  to  point  out  here  that  the  talk  of  the  necessity  of  rail- 
ways for  "  tapping  the  prodigious  resources  of  Yunnan  "  is  all  nonsense. 
The  majority  of  persons  who  hold  these  ideas  are  either  blinded  by  a 
.genuine  desire  to  see  British  trade  benefited,  or  led  astray  by  the  state- 
ments of  (1)  those  who  would  benefit  by  the  construction  of  such  rail- 
way 8,  (2)  those  who,  on  the  strength  of  a  visit  to  Shanghai,  like  to  be 
regarded  as  authorities  on  all  questions  concerning  the  Far  East.  To 
those  who  cannot  study  this  question  on  the  spot  I  recommend  the 
perusal  of  Baber's  notes,  and  Bourne's  official  report.  They  will  then 
know  what  is  the  commercial  worth  of  "  map  railways." 

At  two  of  the  most  effective  points  on  the  Me  Eong — the  Chen  Rung 
and  Chiang  Pien  ferries — there  are  stations  for  collecting  a  Prefectural 
tax.  Though  the  receipts  at  both  these  places  should  be  considerable, 
the  figures  as  repeated  to  the  head  office  at  Sumao  are  insignificant. 
The  climate  is  so  unfavourable  to  Chinese  that  the  staff  is  always  quite 
inadequate  to  enforce  the  tax,  and  the  collectors  are  obliged  to  accept 
what  the  tea  and  cotton  traders  are  willing  to  pay. 

There  are  Likin  stations  at  I-Bang,  Man  Nai,  and  Meng  Lieh  only. 
3fo  difficulty  seems  to  be  experienced  by  the  collectors  in  those  places, 
and  the  posts  are  sufficiently  coveted  to  give  one  the  idea  that  the 
•emoluments  are  by  no  means  small.  Likin  is  collected  on  all  tea  and 
•opium. 

The  Chinese  foreign  customs  has  branch  stations  at  Meng  Lieh  and 
I-Wu,  but  they  are  failures  from  a  revenue-collecting  point  of  view. 
The  collection  of  the  head-office  at  Sumao  is  not  enough  to  pay  the 
working  expenses  of  the  customs  there. 

Conclusion. 

Bobbery  with  violence  is  as  rife  now  in  the  Shan  states  as  it  formerly 
-was  in  Burma  before  that  country  became  British  territory.  That  the 
benefits  of  British  rule  are  actual  and  lasting  is  testified  by  all  traders 
coming  from  Kiang  Tung  to  Sumao.  But  they  complain  bitterly  of 
the  precautions  which  they  are  obliged  to  take  to  prevent  their  goods 
-or  cattle  from  being  stolen  when  once  they  have  crossed  the  frontier. 
The  worst  offenders  are  not  the  Shans,  but  Chinese — recognized  robbers, 
who  have  their  homes  and  families  at  Sumao  and  Pu-Erh,  and  are  com- 
paratively well-to-do.     No  official  yet  has  had  the  temerity  to  interfere 
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with  these  questionable  residents,  though  a  small  military  mandarin 
is  occasionally  detached  on  a  wild-goose  chase  after  thieves  who  have 
raided  some  neighbouring  village. 

A  small  but  well-organized  police  force  could  sweep  these  ruffians* 
who  do  a  great  deal  of  harm  to  trade,  out  of  existence  in  a  very  short 
time ;  bat  it  is  hopeless  to  expect  any  such  measures  being  employed  by 
Chinese  officials. 

Were  it  not  for  the  situation  of  the  I-Wu  and  I-Bang  tea-districts* 
the  Chinese  would  look  with  equanimity  on  the  absorption  of  the  Shan 
states  by  foreign  powers.  The  officials  recognize  that  with  the  means 
at  their  disposal  they  cannot  put  down  brigandage,  and  that  climatio 
conditions  prevent  them  from  exercising  proper  control  over  the  people 
of  the  Shan  states.  As  a  solution  of  their  difficulties,  they  look  forward 
to  the  time  when  the  old  northern  boundary  of  the  "  Sip  Song  Panna" 
shall  form  the  south-western  frontier  of  the  province  of  Yunnan. 


SUBMARINE  GULLIES,  RIVER  OUTLETS,  AND  FRESH-WATER 

ESCAPES  BENEATH  THE  SEA-LEVEL* 

By  HENRY  BENE  ST,  Assoc.  M.  Inst.  C.E. 

It  is  the  object  of  this  paper  to  direct  attention  to  the  existence,  below  sea-level, 
of  phenomena  of  which  comparatively  little  is  yet  known,  but  which  must  exercise 
a  marked  influence  in  altering  the  conditions  of  the  sea-bottom  on  many  con- 
tinental slopes. 

The  frequent  occurrence  of  cable  fractures  in  submarine  telegraph  lines  suggests 
various  theories  to  account  for  these  unwelcome  interruptions.  Unmistakable 
evidence,  afforded  in  some  cable  repairs  of  recent  years,  has  disclosed  novel  causes 
of  mpture,  and  has  extended  our  knowledge  of  the  hidden  dangers  that  beset  the 
telegraph  wire  after  it  has  been  consigned  to  its  oozy  bed.  'Tis  an  ill  wind 
that  blows  no  good  at  all.  These  accidents  to  cables  have  already  been  valuable 
to  science  and  sub-oceanic  research,  in  directing  the  attention  of  geographers  to 
hitherto  unsuspected  forces  constantly  in  action  and  altering  tho  features  of  the 
sea-bottom. 

At  localities  far  apart  on  the  Earth's  surface,  men,  engaged  in  tbe  fascinating 
work  of  seeking,  fishing  up  from  the  depths  of  the  sea,  and  joining  together  again 
these  nerves  of  the  sentient  world,  come  across  identical  tokens  of  powerful  forces 
which  Are  silently  undoing  in  quick  and  merciless  fashion  that  which  human  skill,, 
ingenuity,  and  perseverance  has  been  at  so  much  pains  to  accomplish.  However 
carefully  planned  and  carried  out  a  survey  may  have  been,  prior  to  laying  a  system 
of  ocean  cables,  breaks  have  occurred,  sometimes  within  a  few  months  of  their 
laying,  and,  what  is  most  remarkable,  at  depths  that  have  been  looked  upon  as 
safe — the  character  of  the  bottom,  as  disclosed  by  the  sounding-tube,  being  of  that 
oozy  nature  so  favourable  to  the  longevity  of  a  cable. 

Such  were  the  circumstances  attending  the  fracture  of  the  South   American 

*  Charts,  see  p.  472. 


FRESH-WATER  ESCAPES   BENEATH  THE   SEA-LEVEL.  395 

Company '8  cable  off  Cape  Verde  three  months  after  its  laying,  at  a  depth  of  1220 
fathoms,  on  an  ooze  bottom ;  and  again  in  1895,  two  years  and  two  months  later 
and  within  20  miles  of  the  first  break,  the  depth  being  on  this  occasion  1574 
fathoms.  The  writer  was  entrusted  with  the  work  of  re-establishing  communication 
through  this  cable  on  each  occasion,  and,  haying  been  closely  connected  with  the 
manufacture  at  Silvertown,  and  the  subsequent  laying  of  the  cable  between. Brazil 
and  the  African  coast,  he  naturally  took  a  greater  interest  than  is  usual  in  the 
ordinary  run  of  repairs  to  cables  which  have  broken  down  through  age  and 
ordinary  wear  and  tear.  That  which  is  here  narrated  is  partly  from  the  writer's  own 
personal  observation,  and  partly  from  the  observations  of  other  officials  of  the  India 
Bubber  Company,  these  experiences  being  supplemented  by  references  to  valuable 
contributions  from  officials  of  other  cable  companies. 

The  great  number  of  soundings  that  were  taken  during  these  particular  two 
repairs  gave  indication  of  the  curious  formation  of  the  sea-bottom  off  Cape  Verde. 
It  will  be  observed,  by  the  chart,  and  profile  sections  of  the  sea-bottom,  that 
a  distinct  gully  exists  nearer  to  the  coast  than  the  cable  line,  and  although  its 
delineation  is  not  very  sharp  at  the  761-fathom  station,  the  conclusion  come  to  is 
that  a  submarine  outlet  to  an  underground  river  exists  near  this  spot.  Following 
the  contour-lines  towards  Cape  Verde,  two  soundings  of  675  and  531  fathoms 
respectively,  still  nearer  inshore  than  the  761-fathom  sounding,  will  be  observed. 
Profile  sections,  to  true  scale,  across  this  part  of  the  gully  are  here  shown.  To 
the  north  and  south  of  these  sections,  the  depth,  it  will  be  observed,  on  eich  side 
of  the  easternmost  one  is  195  fathoms,  and  to  the  north  and  south  of  the  western 
profile  section,  280  fathoms  and  174  fathoms  respectively.  Farther  out,  near  the 
mouth  of  the  gully,  at  the  675-fathom  spot,  the  depth  shown  to  the  south  is  202 
fathoms,  and  392  fathoms  lie  north  of  it,  on  a  gradual  incline  rising  from  the  675 
fathoms  at  the  deepest  part.  Two  of  these  profile  sections  of  the  gully  in  the 
vicinity  of  the  675-fathom  sounding  were  drawn  from  soundings  taken  during  a 
repair  made  in  1897  to  a  coast  cable  which  connects  St.  Louis  and  Tof  bay, 
after  it  had  lain  in  peace  across  the  761-fathom  depth  at  the  mouth  of  the  gully 
for  thirteen  years. 

The  South  American  cable,  at  the  second  repair  in  1895,  was  diverted  to  a 
course  which  brought  it  parallel  with,  and  close  to  this  coast  cable,  and  it  would 
appear  probable  that  those  two  cables  are  now  lying  on  a  ledge  above  and  overhang- 
ing  the  submarine  river  outlet  we  suppose  to  exist  there,  and  that  the  vast  mass  of 
mud  and  detritus  from  this  source  may  now  flow  to  the  westward  and  spread  slowly 
outwards  along  a  time-worn  furrow  on  the  sea-bottom  without  meeting  a  cable 
laid  across  its  path. 

The  contour  lines  on  the  chart  may  be  taken  to  indicate  a  probable  channel 
way,  or  submarine  ditch,  that  may  be  imagined  at  some  remote  period  to  have 
been  grooved  out  by  the  constant  action  of  water  making  its  way  to  the  sea  through 
a  surface  river  outlet,  in  connection  with,  or  having  its  course  through,  localities 
on  the  mainland  where  the  lagoons  are  now  situated,  and  which,  in  turn,  may  have 
been  connected  with  a  great  inland  river.  The  Admiralty  charts,  and  those  of  the 
French  Depdt  Gdneral  de  la  Marine,  give  indications  in  support  of  such  a  supposition. 

A  river,  the  higher  reaches  of  which  are  crossed  by  the  railway  between  St. 
Louis  and  Dakar,  now  discharges,  in  the  wet  season,  into  these  lagoons,  but  in  the 
dry  season  the  water  disappears  in  the  sandy  bed  before  reaching  the  neighbour- 
hood of  the  coast.  Water  is  always  present,  the  river  exists  behind  these  lagoons, 
which  are  in  a  direct  line  between  that  river  and  the  head  of  the  gully.  These 
facts  are  signi6cant  of  a  former  surface  outlet,  and  a  submarine  connection  between 
river,  lagoons,  and  the  sea  at  the  present  time. 
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There  are  other  loculities  id  the  world  where  the  physical  features  on  the  sea- 
lx.it  turn  indicate  tbat  at  a  former  period  rivers  have  discharged  into  the  sea,  their 
ancient  course  now  baing  indicated  by  submarine  gullies.  Owing  to  slow  but 
stupendous  changes  during  the  lapie  of  age?,  such  rivera  have  been,  doubtless, 
diverted  Co  subterranean  courses,  and,  their  waters  escaping  beneath  the  sea  at  a 
distance  away  from  their  former  outlets,  now  cause  disturbance  on  the  ocean  floor 
H  greater  depths;  Urn  effect  being  brought  about  largely  by  the  silting  up  of  the 
old  channels  near  to,  and  extending  over,  the  coast  platform  of  the  "  continental 
shelf  within  the  100-fathom  line. 


:,  rinnesrosu- 


trongly  favouring  the  theory  that  a  sob- 
to  Cape  Verde,  was  witnessed  during  the 
N.,  long.  17°  31'  W.,  13  miles  from  shore, 
fas  gradually  surrounded  by  great  quantities 
of  vegetable  growth,  having  the  appearance  of  river  weed.  There  were  also  birds* 
feathers,  pieces  of  orange-peel,  whole  and  broken  pourds,  scraps  of  carpet,  piecea  of 
driftwood,  small  branches,  etc.,  and  the  colour  of  the  sea  had  changed  to  dirty- 
brownish  green.  On  the  following  morning  all  this  had  disappeared,  and  the  sea  had 
regained  its  usual  tint  of  a  pale  green.  The  nearest  surface  river  outlet  is  tbat  of 
the  Senegal,  75  miles  distant  in  a  north-easterly  direction,  and  it  would  appear  most 


A  very  remarkable  phe 

marine  river  oulfall  now  eiists 
afternoon  of  April  23,  18115,  in  lal 
While  engaged  in  grappling,  the  ship 
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unlikely  that  such  flotsam  as  pieces  of  carpet  could  have  been  carried  by  the  coast 
current,  which  sets  to  the  south-south-west,  to  so  great  a  distance.  No  recurrence 
of  this  phenomenon  took  place  during  the  four  weeks  that  were  spent  in  carrying 
out  cable- work  in  the  neighbourhood,  nor  had  such  a  thing  been  noticed  before,  so 
for  as  records  go. 

If  the  coast  current  had  brought  these  masses  of  weed  and  refuse  of  human 
habitation  out  of  the  Senegal  river,  it  would  have  been  a  more  or  less  constant  and 
familiar  appearance,  as  would  also  the  colour  of  the  water ;  but  the  discoloration 
of  the  sea-surface  with  the  accompaniment  above  described  was  local,  and  would 
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ROVUMA  BAT,   EAST  COAST  OF   AFRICA. 

appear  to  be  due  to  a  sudden  outburst  of  river-water  in  the  vicinity  and  below 
sea-level. 

While  upon  the  subject  of  submarine  gullies,  and  of  the  probability  of  their 
formation  by  river  outlets,  whether  at  or  below  sea-level,  it  may  be  mentioned 
that  many  subterranean  rivers  are  supposed,  with  good  reason,  to  exist.  These 
have  their  outlets  in  some  cases  in  the  form  of  artesian  welle. 

Off  Pescadores  point,  on  the  coast  of  Peru,  and  off  the  Bovuma  river,  on  the 
East  Coast  of  Africa,  two  localities  widely  separated,  similar  conditions  have  been 
met  with  in  repairs  to  telegraph  cables.  At  the  latter  place  much  trouble  had 
been  experienced  with  the  cable  between  Mozambique  and   Zanzibar,  and  the 
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conclusion  arrived  at  was  that  the  cause  originated  in  fresh  water  Tn*fcfag  Hi 
way  to  the  surface  from  the  sea-bottom,  disturbing  the  ground  and  fracturing  the 
cable. 

A  very  remarkable  instance  of  a  river  having  its  course  underground  exists  to 
the  north  of  Arica,  a  port  on  the  coast  of  Peru.  The  bottom  of  the  river  valley 
consists  of  loose  sand,  no  evidence  of  water  being  apparent.  At  a  depth  of  seme 
15  feet,  however,  a  firmer  stratum  of  sand  is  found,  and  a  continuous  current  of 
fresh  water  is  distinctly  observed  as  the  water  rapidly  filters  through  the  send  into 
and  out  of  the  pit.  This  subterranean  stream  is  met  with  as  a  rapidly  flowing 
river  some  distance  inland  and  among  the  higher  foothills  of  the  greet  mountain 
ranges,  but  speedily  disappears  on  entering  the  sandy  and  rainless  coast  region 
again. 

Reverting  to  the  subject  of  cable  repairs  as  being  the  indirect  source  of  oar 
knowledge  of  underground  rivers  having  their  outlets  under  the  sea,  a  remarkable 
experience  occurred  during  a  repair  conducted  by  Captain  Lugar  of  the  Central  and 
South  American  Telegraph's  Company  steamer  Relay  to  the  cable  connecting 
Payta,  in  Peru,  with  Santa  Elena,  in  Ecuador.  The  fracture  had  been  located  at 
about  10  miles  west  from  the  small  harbour  of  Talara,  between  Cape  Blanco  and 
Farina  point,  Northern  Peru.  Parenthetically,  Talara  at  this  time  (April,  1891) 
was  celebrated  for  the  great  quantities  of  petroleum  found  in  the  vicinity.  The 
section  of  cable  affected  was  noted  for  the  regularity  of  its  rupture  nearly  every 
year,  about  the  end  of  March  or  early  in  April.  After  arriving  on  the  •'ground,* 
Captain  Lugar  took  a  series  of  soundings  to  determine  the  position  of  the  gully 
said  to  lie  off  this  coast.  He  then  grappled  for  the  cable  on  either  aide*  and 
succeeded  in  getting  each  bight  to  the  surface  without  any  difficulty;  but,  on 
picking  up  towards  the  fractured  ends,  he  found  the  last  half-knot  on  both  sides 
deeply  embedded  in  mud  and  clay,  the  wires  scoured  quite  bright,  the  cable 
flattened  in  several  places,  and  very  "screwy,"  some  of  the  wires  broken  and 
M  rucked  "  up  near  the  end,  and  showing  unmistakable  signs  of  having  undergone 
great  tension  and  considerable  rough  usage.  The  weather  was  fine,  with  light 
breezes  and  smooth  water ;  in  fact,  in  this  locality  gales  are  unknown,  and  rain 
seldom  falls  near  the  coast ;  but,  beyond  50  miles  inland  from  Talara,  at  times 
the  downpour  is  exceedingly  heavy.  In  repairing  this  cable,  Captain  Lugar 
relaid  the  inserted  piece  some  considerable  distance  farther  west,  where,  from 
the  soundings  obtained,  he  thought  the  cable  would  be  fairly  dear  of  future 
trouble. 

However,  in  the  latter  part  of  March  of  the  following  year  (1892X  it  broke 
again,  apparently  from  the  same  cause  as  in  previous  years,  and  a  mmilmp  experi- 
ence occurred  in  recovering  the  fractured  ends.  Captain  Lugar  devoted  all  the 
time  he  could  spare  to  sounding,  and  traced  the  sides  and  bottom  of  the  gully  from 
about  half  a  mile  off  the  entrance  of  Talara  harbour  to  about  12  miles  west.  It 
was  noticed  in  nearly  every  case,  that  the  specimen  of  bottom  brought  up  from 
the  deep  part  of  the  gully  was  coarse  grey  sand  and  small  stones ;  that  of  the 
side*,  a  very  tenacious  clay ;  and  from  the  comparatively  level  part  farther  away, 
soft  green  mod.  The  piece  of  cable  inserted  this  time  was  laid  about  3  mike 
to  she  west,  in  over  ltXV  fathom**  depth  of  water,  wi;h  an  abundance  of  alack  and 
every  conSdesce  was  lei:  that  there  would  be  freedom  from  trouble  in  thie  locality 
tor  *  viar  or  ;wo  at  least. 

Tre  csl'.e  ship  n turned  to  Callao  en  the  evening  of  A;ril  1,  and,  before  **-&** 
to  ar.chor.  the  captain  received  a  message  from  shore.  :o  say  ;hat  the  section  they 
had  just  repaitvd  was  cvtting  weak,  an*;  by  the  time  Captain  Lugar  arrived  at  the 
Cal'.ao  o:V.cet  communication  bal  beer,  completely  interrupted.     Mr.  Kingafbrd,  the 
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company's  engineer,  took  Home  tests  from  Chorilloe,  and  reported  the  break  at 
practically  the  same  distance  as  before.  It  was  believed  tbat  tbey  actually  found 
the  fracture  afUrwurds  in  the  middle  of  the  piece  inserted  a  few  days  previously. 
The  cable  was  fouud  to  be  flattened  near  the  end*,  and  about  400  fathoms  of  either 
tide  stripped  to  the  bare  wires,  which  were  quite  bright,  and  this  had  been  done  Id 
leaa  than  five  days.  This  time  the  inserted  piece  was  carried  seaward  into  about 
1400  fathoms,  and  nearly  7  miles  outside  the  position  of  the  but  fracture,  and 
the  section  bad  not  again,  up  to  March,  1892,  been  interrupted. 

Some  few  months  later,  during  a  conversation  with  one  of  the  officials  of  the 
Talara  Petroleum  Company  about  tbe  nature  of  the  bottom  outside  their  harbour, 
this  gentleman  informed  Captain  Lugar  that  a  Peruvian  half-caste  he  had  employed 
at  the  wells  asserted  tbat  beyond  the  Amatape  mountains,  which  tie  at  the  back 
of  Talara,  there  exists  a  chain  of  likes  which  has  an  outlet  through  a  hole  in  the 
mountain-side,  and  that  canoes  and  paddles  lost  on  the  lakes  bad  been  found  on 
the  coast  between  Talara  and  Parina  point.  This  evidence  certainly  goes  far 
towards  proving  the  existence  of  a  submarine  river  in  this  particular  locality,  and 
the  period  of  the  greatest  outflow  would  appear  to  be  in  tbe  mouths  of  March  and 
April.  Fair  proof  of  its  action  has  been  afforded  by  the  many  interruptions  to  tbe 
cable  laid  across  its  outlet.  These  months  coincide  with  tbe  lime  of  the  heaviest 
of  the  rainy  season  in  the  Cordilleras  and  Amatape  ranges. 

Captain  Lugar  cites  one  other  instance  of  a  submarine  outburst  of  fresh  water 
which  bad  come  under  bis  personal  notice  off  the  Dutch  island  of  Saba,  a  volcanic 
cone  1300  feet  high,  40  miles  north-west  of  St.  Kitts,  id  tbe  West  Indies.  He 
visited  by  boat  a  spot  in  the  sea  about  one-third  of  a  mile  from  the  shore  on  the 
south-west  side  of  the  island,  and  saw  the  fresh  water  bubbling  up  in  small  circlea 
He  sampled  some,  and  found  it  brackish  to  the  taste.  The  native  who  guided  him 
to  the  spot  averred  that  sloops  and  schooners  frequently  filled  up  their  bareces  from 
this  submarine  stream  of  artesian  water. 

Another  remarkable  experience  has  been  communicated  by  Captain  D.  Morton, 
who  was  at  the  time  (Marcb,  1884)  in  command  of  the  West  Coast  of  America 
Telegraph  Company's  steamer  Retriever.  During  a  repair  to  that  company's 
cable  on  March  4, 1881,  in  1150  fathoms  of  water,  11  miles  off  Pescadores  point, 
and  while  picking  up  towards  the  break,  and  when  close  to  it,  the  cable  came 
up  completely  surrounded  with  twigs  and  branches  of  olive  trees  to  such  an 
extent  tbat  they  bad  to  send  men  over  the  bows  with  axes  to  clear  them  away 
so  as  to  allow  the  cable  to  come  in  over  the  bow-sheave.  On  continuing  to 
pick  up,  the  cable  parted  und«r  great  etrain,  the  end  being,  no  doubt,  buried. 


FRESH-WATER  ESCAPES  BENEATH  THE  SEA-LEVEL.  401 

The  Ocona  river,  13  miles  north  from  the  position  of  the  break,  does  not  flow 
into  the  sea,  but  into  a  basin  or  lagoon,  a  quarter  of  a  mile  from  the  sea,  and 
during  heavy  rainstorms  in  the  mountains  this  river  is  transformed  into  a 
torrent  carrying  everything  with  it.  Rapidly  pouring  into  the  basin  or  lagoon, 
it  raises  the  water-surface  above  the  sea-level,  and  no  doubt,  when  a  certain 
pressure  is  relieved  by  the  water  in  the  basin  or  lagoon  again  reaching  the  sea- 
level,  a  subsidence  of  the  sea-bottom  takes  place,  carrying  the  bight  of  the  cable 
with  it,  aud  eventually  breaking  it  with  the  downward  weight  and  pressure. 
The  nearest  river  outlet  flowing  into  the  sea  is  the  Quilca  river,  50  miles  east- 
south-east  from  Pescadores  point.  The  currents  on  this  part  of  the  coast  are 
variable,  and,  influenced  by  the  wind,  sometimes  attain  a  rate  of  from  1  to  1£ 
knots  per  hour.  This  cable  was  again  interrupted  near  the  same  position  on 
March  23,  jast  twenty  days  after  the  previous  repair. 

Mr.  E.  W.  Parsone  relates  that,  during  some  cable  repairs  carried  out  under 
his  direction  in  the  same  region,  soundings  in  the  neighbourhood  of  Pescadores 
point,  about  60  miles  off  Mollendo,  gave  very  irregular  depth,  indicating  a  channel 
some  40  miles  distant  from  the  coast,  and  somewhat  similar  to  the  Bottomless  Pit 
on  the  West  Coast  of  Africa.  On  shore  there  are  sigas  of  an  old  river-bed,  and  there 
are  lagoons  in  the  interior.  The  cable  at  this  spot  was  repaired  many  times,  and 
abundance  of  slack  given  for  all  irregularities  of  the  bottom,  but  still  it  broke ;  it 
was  frequently  found  buried,  and  was  got  up  with  difficulty,  bringing  up  with  it 
masses  of  branches  aud  trunks  of  trees,  which  had  to  be  cut  away  with  axes  before 
the  cable  could  be  got  inboard.  These  branches  and  bole3  were  the  remains  of 
olive  trees,  which  do  not  grow  along  the  coast ;  they  doubtless  came  from  the 
Arequipa  district,  some  80  miles  inland,  where  olive  groves  abound.  It  would 
appear  that  these  remnants  of  vegetation  had  drifted  with  the  surface  river 
water  from  the  interior,  and  had  disappeared  with  it  underground  to  emerge  at 
sea  by  a  submarine  exit.  To  support  this  idea,  the  breaks  in  the  cable  generally 
occurred  after  freshets  due  to  rain  in  the  interior.  The  cable  was  eventually 
diverted  towards  the  shore,  and  no  further  trouble  has  been  experienced,  which 
would  seem  to  prove  that  the  cable  had  been  laid  shoreward  inside  and  above  the- 
submarine  river  outlet. 

Mr.  R.  E.  Gray  has  contributed  some  very  interesting  matter  in  connection, 
with  the   theory  of  submarine    river  outlets  being  the  cause  of   ruptures    in 
telegraph  cables.    Mr.  Gray's  experience  on  the  West  Coast  of  Africa  has  been 
that  interruptions  have  generally  occurred  about  the  month  of  March,  and  the* 
opinions  he  has  formed  show  very  clearly  several  important  points  and  identical* 
proofs  in  support  of  the  theory  of  submarine  river  outlets.     For  example,  the 
latitude  of  the  Arica  river,  the  Congo  river,  and  the  Rovuma  river  are  practically 
the  same ;  they  are  situate  between  the  tropics  of  Capricorn  and  Cancer.    Well- 
known  authorities  agree  that  in  the  tropics  the  month  of  March  is  a  rainy  month,, 
therefore  it  is  fair  to  assume  that  heavy  falls  of  rain  take  place  about  this  period 
in  the  unknown  interior  of  Africa  and  America ;  while  on  the  shore-lines  near 
where  the  cables  have  been  broken,  there  is  nothing  but  sand  for  miles  around, 
and  comparatively  little  rain.    The  rains  from  the  interior  find  their  way  to  the  sea 
by  surface  rivers  in  some  cases,  and  by  subterranean  rivers,  in  all  probability,  in 
others,  their  subterranean  flow  being  not  merely  percolation  through  porous  strata^ 
but  large  volumes  of  water  flowing  through  caverns  and  crevices  in  the  Earth's 
crust.    These  volumes  of  water  have  their  source  in  the  mountains,  and  find  their 
outlets  at  sea. 

There  are  also  some  points  connected  with  the  depth  contour-lines  on  the  map- 
off  Cape  Verde,  which  are  worth  noting.    The  river  shown  on  the  map  of  Cape- 
No.  IV.— October,  1899.]  2  d 
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Verde  point  is  probably  a  small  stream  fed  locally,  but  the  lagoons  are  created  by 
springs  from  artesian  water.  Then,  carrying  the  eye  from  these  lagoons  to  the 
sounding  of  230  fathoms,  a  crust  of  water-covered  shore  sand  will  have  been 
traversed,  and  seaward  of  the  230-fathoms  spot  there  is  the  head  of  a  large  golly. 
That  gully,  by  the  formation  in  its  neighbourhood,  could  never  have  been  formed 
by  a  surface  river,  because  one  finds  230  fathoms  increasing  almost  precipitously  to 
670  and  700  fathoms.  Mr.  Gray  believes  that  at  about  600  fathoms  from  the 
surface,  and  at  about  60  to  70  from  the  bottom,  the  outlet  of  the  river  will  be 
found,  and  that  at  certain  seasons,  in  the  month  of  March  probably,  a  geyser-like 
effect  is  produced. 

In  the  last  repair  to  the  South  American  cable  referred  to  at  the  commencement 
of  this  paper,  the  cable  was  relaid  inshore,  and  at  a  higher  level  than  the  supposed 
outlet.  On  other  similar  occasions  a  like  course  had  been  adopted,  notably  off  the 
Rovuma  river,  in  the  cable  between  Zanzibar  and  Mozambique.  The  last 
mentioned  of  these  two  cables  broke  down  eight  years  in  succession.  Since  it  has 
been  relaid  inshore,  some  twelve  years  ago,  it  has  never  broken  down,  and  this  is 
doubtless  due  to  the  cable  being  laid  shoreward  of  the  submarine  river  outlet, 
which  probably  still  continues  to  periodically  throw  out  its  cUbris.  In  another 
instance,  that  of  the  Sao  Thome -Loanda  cable,  after  this  cable  had  broken  down 
twice  in  fifteen  months,  it  was  relaid  nearer  the  shore,  and  it  then  lasted  for  five  or 


During  the  month  of  October,  1878,  the  West  Coast  of  America  Telegraph 
Company's  steamer  Betrieuer,  then  newly  out  from  England,  under  the  «*»nTn*nd 
of  the  writer,  repaired  the  section  of  cable  between  Valparaiso  and  La  Serena, 
which  had  been  interrupted  since  July  in  the  preceding  year.  Upon  referring 
to  an  abstract  of  the  log  kept  at  the  time,  it  appears  that  on  the  28th  of  that 
month  the  cable  was  grappled  and  brought  up  from  a  depth  of  864  fathoms 
to  the  north  of  the  break,  Limari  gully  bearing  east  8  miles  distant,  and  that 
masses  of  water-logged  branches,  and  roots  of  bushes  and  trees,  were  entangled 
with  the  cable  near  the  end,  which  was  much  frayed  out.  The  cable  to  the  south 
of  the  break  was  raised  on  the  30th,  the  end  being  broken  short,  which  would  go  to 
show  that  this  part  had  been  covered  by  detritus,  thus  preserving  the  cable  intact. 

On  this  occasion  the  new  cable  inserted  was  laid  in  deeper  water  to  seaward,  but 
the  section,  as  stated  by  Prof.  John  Milne,  f.b.s.,  in  his  paper  on  "  Sub-oceanic 
Changes  "  (see  the  Geographical  Journal,  August,  1897),  was  again  interrupted  in 
August,  1880,  by  an  earthquake,  and  again  by  a  landslip  in  July,  1885,  this 
landslip  being  presumably  due  to  an  earthquake.  On  the  last  repair  in  1885,  the 
cable  was,  so  the  writer  is  informed,  relaid  much  nearer  in  towards  the  shore, 
and  it  has  not  broken  since.  The  first  break  occurred  about  a  year  after  the  cable 
was  first  laid;  the  second,  about  a  year  and  ten  months  after  the  first  repair.; 
the  third,  nearly  five  years  after  the  second  repair.  Since  the  third  repair  the 
cable  has  now  withstood  nearly  fourteen  years,  which  fact  goes  a  good  way  to 
support  the  theory  that  the  cable  had  been  relaid  inshore  of  and  at  a  less  depth  than 
the  submarine  outlet  of  the  Limari  river,  the  surface  outlet  of  which  is  practically 
a  dry  bed. 

The  writer  was  told,  after  the  repair  in  1S78,  by  people  long  resident  at  Tongoy, 
and  well  acquainted  with  the  Limari  valley,  that,  during  floods  inland  in  the 
winter  season,  this  river  rose  and  inundated  its  banks  for  many  miles,  carrying 
away  cattle  and  buildings,  shrubs  and  trees,  but  none  of  these  could  possibly  have 
escaped  to  sea  through  its  surface  outlet. 

With  reference  to  the  Chorillos-Mollendo  section  of  the  same  company's  system, 
the  writer  is  informed  by  the  secretary,  Mr.  F.  L.  Robinson,  that  this  cable  was 
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diverted  inshore  off  Pescadores  point  in  April,  1891,  and  that  they  have  had  no 
interruption  since  the  deviation.  It  is  satisfactory  to  see  that  Prof.  Milne  ascribes 
these  interruptions  to  periodical  submarine  convulsions  at  great  and  unequal 
depths,  where  the  channel  of  an  extinct  or  subterranean  river  exists  at  40  or 
50  knots  from  the  coast,  or,  "  in  any  case,  that  all  difficulty  has  ceased  since  the 
cable  has  been  diverted  to  close  inshore." 

The  Central  and  South  American  Company's  officials  off  Point  Esmeralda,  in 
Ecuador,  had  a  similar  experience,  and  surmounted  the  difficulty  by  laying  the 
cable  above  the  supposed  submarine  river  outlet.  From  all  this  evidence,  it  may 
be  considered  that  the  rainy  season  in  the  interiors  of  continents,  and  the  existence 
of  subterranean  rivers,  account  for  many  interruptions  to  cables  laid  near  to,  or 
parallel  with,  coast-lines. 

The  writer  has  been  favoured  by  Sir  John  Murray  with  a  note  on  the 
composition  of  the  material  on  the  sea-bottom  near  Cape  Verde,  as  shown  by 
an  examination  of  some  specimens  recently  sent  to  him,  one  of  which  has  been 
taken  as  typical  of  samples  yielded  by  other  soundings  in  the  neighbourhood,  a  large 
proportion  of  minerals  being  present  throughout.     Sir  John  Murray  says — 

"  The  samples  are  evidently  very  similar  in  composition,  being  all  dark  blue 
muds.  Only  one  sample  was  therefore  examined  in  detail,  but  the  percentage  of 
carbonate  of  lime  was  determined  in  them  all,  and  was  found  to  vary  from  11*33  in 
1220  fathoms  to  24*2  per  cent,  in  1080  fathoms.  The  following  is  a  description  of 
No.  30, 1210  fathoms,  which  may  be  taken  as  representing  the  composition  of  all 
the  samples : —  % 

Dark  Blue  Mud,  coherent,  clayey. 

Calcium  Carbonate  (12*63  per  cent.),  consisting  of  the  dead  shells  of 

pelagic  and  bottom-living  foraminifera,  echini  spines,  and  coccoliths. 
Residue,  after  removal  of  the  carbonate  of  lime  by  weak  acid  (87*27  per 
cent),  consists  of — 

Minerals  (35  per  cent),  m.  di.  0*08  mm.,  angular  and  rounded, 

quartz,  mica,  etc. 
Siliceous  organisms  (3  per  cent),  sponge  spicules  and  diatoms. 
Fine  washings  (49*27  per  cent.),  amorphous  clayey  matter   and 
small  indeterminable  mineral  particles." 

Prof.  Milne,  in  his  paper  upon  "  Sub-Oceanic  Changes,*'  published  in  the 
Geographical  Journal  for  August  and  September,  1897,  makes  mention  of  sub- 
marine springs  as  tending  to  disturb  the  accumulation  of  loose  material  which 
covers  the  slopes  fringing  the  submarine  plains  bounding  most  continents ;  while 
striking  illustrations  of  underground  streams  are,  he  says,  to  be  met  with  in  many 
countries. 

To  quote  further  from  Prof.  Milne's  instructive  lecture  delivered  before  the 
Society  would  be  an  unwarrantable  repetition,  but  it  may  be  said  that  the  pro- 
minent notice  he  bestows  on  submarine  disturbing  actions  and  changes  of  the 
sea-bottom,  and  the  discussion  on  the  subject,  in  which  Sir  Archibald  Geikie, 
Mr.  B.  K.  Gray,  Mr.  M.  H.  Gray,  and  Admiral  Sir  William  Wharton,  took  part, 
demonstrates  the  interest  evoked  in  the  minds  of  men  competent  to  deal  with  the 
question.  It  only  requires  further  and  more  complete  surveys  of  the  localities 
within  our  knowledge  to  place  the  facts  beyond  doubt 

The  limits  to  which  water  gravitates  into  the  earth  is  beyond  the  powers  of 
direct  observations,  but,  as  it  is  known  from  the  formation  of  many  basins,  that  the 
strata  of  which  they  are  composed  reaches  a  thickness  of  from  20,000  to  30,000 
feet,  it  is  reasonable  to  infer  that  they  are  permeated  by  water  to  an  equal  depth. 
It  would  be  equally  reasonable  to  infer  from  this,  that  artesian  outbursts  may, 
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and  very  likely  do,  occur  at  various  depths  in  which  submarine  cables  are  laid.  At 
the  depths  below  the  surface  of  the  Earth's  crust  mentioned,  the  temperature  would 
be  such  as  to  convert  water  into  steam.  So  far  we  have  no  record  of  violent  dis- 
turbing action  causing  breaks  to  submarine  cables  in  depths  approaching  3000 
fathoms,  or  =  18,000  feet. 

In  pursuing  our  inquiries  into  this  subject,  it  is  needful  to  try  and  trace  back 
from  the  effect  to  the  cause.  Therefore,  from  the  broken  cable  at  the  bottom  of 
the  sea,  torn  asunder  by  invisible  and  titanic  force,  we  have  two  fields  of  speculation 
open  to  us,  one  is  the  theory  of  earthquakes,  the  other  that  of  sub-oceanic  con- 
vulsions from  other  causes.  These  may  be  displacements  of  portions  of  the  bottom 
where  the  slopes  created  exceed  the  angle  of  repose ;  or  they  may  be  subsidences 
due  to  "  caving  "  in  of  parts  of  the  shell  over  cavities  in  the  core  of  the  Earth.  Toe 
two  theories  are  inter-related ;  a  slight  earth-tremor  might  be  sufficient  to  develop 
a  fracture  where  tension  exists  at  a  weak  place,  and  open  a  vent  for  pent-up  forces 
within.  It  may  be  that  the  constant  action  of  the  flowing  water,  and  pressure 
thereon,  forces  it  to  work  out  its  own  destiny,  and  the  stress  in  the  dark  places 
under  the  earth  is  relieved  by  an  outbreak  under  the  ocean. 

Dr.  H.  R.  Mill,  in  the  '  Realm  of  Nature,'  "  On  Underground  Water,"  section 
312,  says,  "  It  is  estimated  that  one-third  of  the  rain  which  falls  upon  the  surface 
of  the  Earth  in  a  region  like  Great  Britain,  for  example,  sinks  into  the  ground, 
and  that  the  greater  part  of  it  returns  to  the  surface  at  a  level  lower  than  it  started 
from." 

In  section  317,  "  On  Caverns,"  Dr.  Mill  makes  reference  to  the  extensive  lime- 
stone caverns  of  Adelsburg  in  Austria,  the  Mammoth  cave  in  Kentucky,  and  the 
Yenolan  caves  in  New  South  Wales;  also  to  the  underground  rivers  that  flow 
through  them,  and  to  the  existence  of  blind  fish  therein.  Dr.  Mill  says  that  "  in 
all  limestone  regions  rivers  disappear  beneath  the  surface,  and  although  some  re- 
appear on  land,  several  vanish  altogether,  and  ultimately  well  up  through  the  salt 
water  of  the  sea,  sometimes  from  depths  of  100  fathoms  or  more." 

"  Even  in  the  earliest  antiquity,"  as  is  remarked  by  M.  Martel  in  his  deeply 
interesting  lecture  on  Speleology  during  the  Sixth  Geographical  Congress  in  London 
in  1895,  "  springs,  caves,  and  underground  rivers  always  excited  human  curiosity." 

Many  caves  are  without  visible  communication  with  the  external  world,  and  the 
entrance  to  others  concealed  by  rocks  in  solitary  ravines  on  hill  slopes  or  steep  sea- 
shores. It  may  thus  be  inferred  that  a  vast  number  of  caves  and  underground  river 
outlets  must  still  be  totally  unknown.  As  the  streams  that  flow  on  the  surface  of 
the  Earth  alter  their  course  in  the  lapse  of  time,  so  also  are  the  subterranean 
waters  active  in  excavating  new  channels  and  finding  at  length  fresh  outlets  on  a 
lower  level.  The  Adelsberg  cave  is  a  remarkable  instance  of  the  changes  that 
subterranean  waters,  aided  by  time  or  by  the  disruptive  power  of  earthquakes,  may 
bring  about. 

M.  Martel,  in  his  address  to  the  Sixth  Geographical  Congress  in  London  in  1895, 
modestly  says  that  he  was  lucky  enough  to  discover,  from  1888  to  1894,  by  means 
of  quite  a  new  method  of  cave-hunting,  grottoes  miles  in  length,  hung  with 
enormous  stalactites;  underground  rivers,  never  yet  traced;  subterranean  lakes 
overhung  with  a  sparkling  canopy  of  crystallization — a  whole  world,  dark  and 
hidden,  transformed  into  fairy  palaces  under  the  magnesium  light.  These  wonders 
are  in  the  region  of  the  Causses  in  Southern  France,  which  forms  the  southern 
slope  of  the  central  plateau  ;  and  the  western  declivity  of  the  Cevennes,  a  genuine 
limestone  tableland  built  up  during  the  second  geological  epoch,  at  the  bottom  of 
the  Jurassic  sea,  to  the  thickness  of  more  than  1600  feet  by  the  accumulation  of 
grains  of  sand  and  organic  remains. 
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It  would  be  beyond  the  scope  of  this  paper  to  make  lengthy  reference  to  this 
elaborate  history  of  these  explorations,  although  the  temptation  to  enlarge  upon 
the  subject  is  keen.  Imagine  such  a  subterranean  river  as  that  of  Bramabiau,  in 
the  department  of  the  Gard,  France,  with  its  seven  cascades,  its  tributaries  of  Le 
Bonheur,  de  la  Trouche,  and  La  Riviere  du  Sud,  with  its  four  miles  of  galleries, 
great  halls,  basins,  tunnels,  fissures,  avens,  or  swallow-holes,  and  ramifications  of 
bewildering  extent.  Then  the  subterranean  river  of  Padirac,  2  miles  long,  at  a 
depth  below  the  plateau  du  Causses  de  Gramat  of  350  metres,  and  only  think 
that  such  discoveries  may  yet  be  made  as  may  probably  outdo  these  in  extent, 
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FOSSE  DE  CAP  BRITON. 

then  it  will  not  be  wondered  at  that  submarine  outbursts  of  pent-up  waters]  occur 
below  sea-level. 

As  will  be  seen  from  these  references  to  M.  Martel's  experiences,  France  in 
its  continental  features  presents  unrivalled  testimony  of  magnificent  geological 
changes,  not  only  underground,  extending  over  the  immense  area  of  the  Causses, 
and  in  the  departments  of  the  Gard  and  the  Vauoluse,  but  upon  her  coasts, 
the  western  sea-board  exhibiting  some  most  striking  alterations. 

There  is  a  remarkable  gully  formation  to  the  north  of  Bayonne,  called  the  Fosse 
de  Cap  Breton,  near  to  and  coincident  with  the  geological  boundary  between  the 
regions  of  the  Pyrenees  and  the  Landea ;  the  contour  of  this  gully  is  shown  on  the 
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Admiralty  charts  of  the  date  of  1887.  In  the  fourteenth  century  the  mouth  of  the 
Adour  rirer  existed  here,  and  prior  to  that  period  Gap  Breton  was  an  important 
seaport,  which  gar©  its  name  to  the  island  of  Cap  Breton,  in  North  America* 
The  first  change  in  the  course  of  the  river  took  place  towards  the  close  of  the 
fourteenth  century,  during  a  violent  storm  which  threw  up  a  bar  effectually  block- 
ing its  outlet,  the  river  then  flowing  along  the  rear  of  the  dunes  as  far  as  the 
hamlet  of  Vieux  Boucaut,  an  old  mouth  22  miles  north  of  Bayonne.    The  present 


OMRTtXTATKW  OF   TES  I\>SSS  ME   CJkT  BKETOX. 

chancel  of  the  rirtr  at  Raycsne  was  excavated  by  human  agency,  aided  by  a  great 
n\x^i  in  157  U* 

It  will  be  noticed  that  a  large  lake  il.'£tang  d»SMgor*>  is  situated  to  the  north 
ctf  Cap  Utaor..  aod  another,  a  larger  ov.e,  farther  island  :.-  the  east.  Thai  the 
watts*  of  the*  lake*  vvmmunfcate  with  the  m  through  the  permeable  sands  at 
tbe  <C-d  wouih  of  the  r.vw  Adonr  thew  can  be  no  do?.bt  whatever,  and  h  m 
*\wr»e>  v^oWKe  that  a  f.ow  of  sed:ro.ent«  forr.:^  a  slow  Ha  h 
arahkarh*.  raake*  it*  way  through  the  Vosse,  wh:oh  is  tie  e'i  r.Ttr-hed,  to  a 
K^ecfcK'f  d;*taatt  out  to  **. 

T>*  freest  br**k*  to  the  V;.VS*o  *  *«uv.  caNe  of  the.  T^rc:  Spsxi 


•  K^o-'^v.  X.ivnC*  iJiCv-ttr^w  **««>:  -^Cr*.  r.  »Ii 
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Company  during  several  years  after  it  was  laid  in  1872,  at  a  position  right  in  line 
to  the  westward  of  this  submarine  gully,  may  have  been  caused  by  this  movement 
of  mud  and  detritus,  aided  by  the  "  resaca  "  of  great  waves,  and  the  heaping  up  of 
water  in  the  bay  during  westerly  gales. 

North  of  Cap  Breton  to  the  44th  parallel  along  the  coast  of  the  Landes  are 
several  extensive  lakes,  as  shown  by  the  Admiralty  charts,  all  having  communi- 
cation with  the  sea  at  the  surface.  Two  of  these,  L'£tang  de  Biscarosse  L'^tang 
de  Cazan  et  de  Sanguinet,  are  connected,  apparently  by  a  canal,  and  find  an  outlet 
by  Mimizan.  All  of  these  outlets  are  small,  and  would  appear  to  be  inadequate 
to  carry  away  into  the  sea  the  surplus  of  water  which  flows  into  these  lakes  from 
inland  sources. 

The  lines  of  soundings  off  the  coast  are  uniformly  similar,  and  show  no  excep- 
tionally deep  ruts  off  these  outlets  that  would  indicate  scour.  The  inference  would 
be  that  much  of  these  waters  find  their  escape  farther  out  at  depths  below  sea- 
level,  probably  outside  the  100-fathom  line. 


Natural  Scale  1LSQOOO. 
Scale  of  .Miles 

»  1  *  9  *  &. 

THE   SUBTERRANEAN   COURSE  OF  THE   GARONNE. 

The  river  Garonne,  which  rises  on  Spanish  soil,  on  the  steep  slopes  of  the 
Pyrenees,  and  has  a  head-stream  fed  by  the  snow  and  ice  of  the  Pic 
Nethou,  is  swallowed  up  by  a  sink-hole  known  as  the  Trou  de  Taureau  ("  Bulls* 
hole "),  and  after  a  subterranean  course  of  24  miles  reappears  again  as  a  gushing 
spring  at  the  Goueil  de  Joueou  ("  God's  eye  "),  at  the  hill  of  Castellon.  This  head- 
stream  of  the  Garonne  is  joined  by  a  second  river  of  that  name  which  traverses  the 
Spanish  valley  of  Aran,  and  when  it  enters  French  territory  at  the  defile  of  St. 
Beat  it  is  already  a  formidable  river.* 

Between  the  44th  and  46th  parallels,  and  north  of  the  Bassin  d'Arcachon  are 
a  chain  of  small  lakes  leading  into  l'fitang  de  Lacanau ;  a  few  miles  north  of  this 
is  L'lStang  de  Carcans  et  d'Hourtin,  a  lake  of  considerable  extent  with  no  visible 
outlet  to  the  sea.  The  soundings  off  the  coast  here  also  are  uniform,  and  give  no 
indication  of  scour  due  to  surface  outlet. 


Reclug,  p.  111. 
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The  river  Touvre,  a  tributary  of  the  Charente,  flows  for  a  considerable  portion 
of  its  course  through  subterranean  channels.  This  river  is  fed  by  the  Tardoue  and 
the  Bandiat,  both  of  which  take  their  rise  on  the  granite  plateau  of  Central  France! 
and  the  bulk  of  the  water  from  these  two  rivers  in  turn  likewise  finds  its  way 
through  a  fissured  and  cavernous  region  into  the  Touvre.  -From  these  known 
instances,  it  is  more  than  probable  that  the  wholo  region  of  the  department  of  the 
Charente  and  the  Landes,  to  the  Basses  Pyrenees,  present  similar  subterranean 
features  to  those  so  graphically  set  forth  by  M.  Mattel  in  '  Les  Abimes.* 

The  geological  agencies  which  have  severed  Cornwall  from  ancient  Armories, 
and  have  reduced  Brittany  to  its  existing  dimensions,  have  been  likewise  active 
along  the  coast  from  the  Loire  to  the  Gironde. 

"  In  the  Neolithic  age, 

When  the  prehistoric  spring  made  the  piled  Biscayan  ice-pack  split  and  shove  .  .  . 

Straight  on  the  glittering  ice-field  by  the  caves  of  the  lost  Dordogne." 

Kn?Liira. 

The  Loiret,  which  joins  the  Loire  below  Orleans,  is  fed  by  the  Loire  itself  through 
subterranean  channels. 

The  James  Forrest  Lecture,  "  On  the  Relation  of  Geology  to  Engineering," 
delivered  by  Prof.  Boyd  Dawkins,  f.r.s.,  before  the  Institution  of  Civil  Engineers 
in  March,  1898  (see  Mia.  of  Proc.t  Oct.,  1898,  vol.  cxxxiv.),  is  replete  in  the  first 
part  with  information  of  deep  interest  in  connection  with  this  subject.  To  quote 
from  the  address  would  be  inadequate.  It  should  be  read  through.  Suffice  it  now 
to  say  that  it  will  be  found  we  have  not  far  to  go  for  instances  of  submarine  out- 
bursts of  fresh  water.  In  the  course  of  a  survey  of  the  estuary  of  the  Humber  for 
a  projected  tunnel,  vast  volumes  of  clear  water  were  noted  rising  like  the  head  of 
a  column  in  the  muddy  tidal  waters  between  Barton  and  Hessle,  known  locally  as 
the  Heasle  Whelps,  and  we  find  that  in  eastern  Kent  "  the  babbling  streams  and 
tinkling  brooks  "  gushing  out  of  fissures  in  the  foreshore  of  St.  Margaret's  yield 
many  million  gallons  per  day,  and  in  Dover  harbour  fresh  water  rises  up  below  the 
sea-line  in  great  volumes. 

In  pushing  inquiry  into  this  subject  farther  afield,  it  is  found  that  the 
antipodes  presents  some  very  important  features,  South  Australia  taking  a  fore- 
most place  in  the  extent  of  its  artesian  areas.  A  recent  geological  examination 
by  Mr.  H.  Y.  L.  Brown,  the  Government  geologist,  shows  a  large  area  of  the 
colony  to  embrace  a  wide  cretaceous  basin  extending  from  the  Queensland  and 
New  South  Wales  borders  to  the  outcrop  of  bedrock  near  Farina,  the  limits  on  the 
north  and  west  being  undefined,  but,  as  far  as  can  be  ascertained,  embracing  an 
area  of  nearly  100,000  square  miles.  The  river  system  of  this  part  of  the  island 
continent  is  unique.  Taking  the  Murray,  for  example,  there  are  evidences  at 
many  places  along  its  course  of  disappearances  of  vast  bodies  of  water  by  perco- 
lation. Between  Albany  and  Howlong  gaugings  show  a  loss  equal  to  0*144  foot 
per  day  in  40  miles.  Evaporation  is  believed  to  account  for  0*041  foot  per  day, 
leaving  0*130  foot  per  day  for  loss  by  leakage,  this  being  equal  to  more  than  five 
million  gallons  per  day.  During  the  same  year  that  the  Murray  at  Mildnra 
discharged  but  10  per  cent,  of  the  rainfall  in  the  watershed  of  Echuca,  higher  up 
the  stream  it  discharged  20  per  cent,  of  the  measured  fall.  This  shows  filtration 
on  a  large  scale.  The  same  remarkable  diversion  of  their  waters  underground 
applies  to  most  of  the  Australian  rivers.  There  is  a  smaller  proportion  of  the 
rainfall  accounted  for  by  visible  bodies  of  water  in  them  than  in  the  riven  of  any 
other  part  of  the  world. 

Mr.  R.  L.  Jack,  and  a  Fellow  of  the  Society,  in  his  paper  on  "Artesian 
Waters  in  the  Western  Interior  of  Queensland"  (Geological  Survey  Bulletin,  No. 
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1,  Brisbane,  1895),  gives  the  name  of  bibulous  Blythesdale  Braystone  to  an  ab- 
sorbent sandstone  found  at  the  base  of  the  Lower  Cretaceous  formation  at  Blythes- 
dale, near  Roma.  This  braystone  outcrop  is  crossed  by  several  large  streams  and 
the  eastern  tributaries  of  the  Thomson  river,  and  while  the  waters  are  running  the 
bibulous  rocks  are  absorbing  them  greedily ;  not  only  does  the  water  spread  late- 
rally, but  it  fills  up  the  underground  portion  of  the  strata  that  has  been  emptied 
by  leakage.  It  is  supposed,  and  believed  to  be  actually  the  case,  that  the  outcrop 
of  these  beds  occurs  at  gradually  lower  levels  until  it  attains  the  sea-level,  and  it 
is  also  supposed  that  the  beds  dip  seaward,  and  beneath  the  sea,  and  either  dip  at 
a  lower  angle  than  the  slope,  or  rise  to  the  lower  level  of  the  ocean-bed.  Evidence 
that  leakage  of  this  kind  has  actually  taken  place  was  presented  by  Prof.  David, 
who,  in  November,  1893,  described  powerful  springs  of  fresh  water  at  Port 
Macdonnell,  rising  up  from  the  floor  of  the  ocean,  and  discolouring  the  water  for 
some  distance  around. 

In  other  regions  of  the  Eastern  Hemisphere  the  river  systems  are  distin- 
guished by  exceptional  characteristics.  Take  the  Malabar  and  Coromandel 
coasts,  for  example.  The  rivers  of  Malabar,  excepting  the  Ponani,  which  rises  on 
the  east  of  the  Anamalate  hills,  have  but  short  courses,  and  reach  the  sea  through 
independent  channels,  but  farther  south  they  discharge  into  riverain  lagoons,  known 
as  backwaters.  In  many  places  these  lagoons  are  disposed  in  two  or  three  or  more 
lines  parallel  with  the  coast,  and  the  whole  seaboard  appears  to  have  been  formed 
by  beaches  successively  deposited  by  the  sea,  and  then  separated  from  each  other 
by  shallows,  where  the  salt  water  has  been  gradually  replaced  by  fresh  water. 

The  aspect  of  the  surface  waters  goes  to  show  that  from  some  cause,  probably 
artesian,  considerable  disturbances  take  place  on  the  bed  of  the  sea  along  the 
Coromandel,  Ceylon,  and  Malabar  coasts.  At  several  points  stretches  of  muddy 
water,  coloured  yellow  or  red,  have  been  seen,  even  in  great  depths.  The  waves 
break  around  the  edges  of  these  spaces,  within  which  the  surface  always  remains 
smooth,  or  slightly  disturbed  in  an  undulating  form.  Vessels  take  refuge  on  these 
patches,  which  also  form  favourite  feeding  and  spawning  grounds  for  multitudes 
of  fish.  No  marine  region  deserves  more  careful  study  than  these  turbid  islands, 
encircled  by  clean  water;  they  seem  to  teem  with  myriads  of  animalcuta,  changing 
the  liquid  element  to  the  consistency  of  mud.* 

Pondicherry,  it  may  be  here  remarked,  is  now  supplied  with  good  water  from 
artesian  wells  sunk  to  depths  of  hundreds  of  feet. 

While  studying  the  views  of  one  of  the  New  South  Wales  authorities  before 
cited,  the  writer  was  struck  with  one  or  two  very  interesting  items  of  information, 
which  would  appear  to  be  intimately  related  with  the  subject  under  consideration. 

It  is  shown  that  the  hottest  region  on  Earth  exists  in  the  Eastern  Hemi- 
sphere. This  region  borders  on  the  Persian  gulf,  and  is  on  the  south-west  coast 
of  Persia.  The  thermometer,  during  July  and  August,  never  falls  below  100° 
during  the  night,  while  in  daytime  it  rises  to  120°  or  130°.  Little  or  no  rain 
falls,  and  yet,  in  spite  of  this  terrific  heat,  a  comparatively  numerous  population 
contrive  to  live,  slaking  their  thirst  from  the  copious  springs  of  fresh  water  which 
burst  forth  from  the  bottom  of  the  sea.  These  supplies  can  only  be  derived  from 
rain-water  which  has  sunk  into  a  porous  stratum  some  distance  inland,  and  dis- 
charges itself  at  a  point  where  it  meets  an  insufficient  retaining  pressure,  and 
which,  in  this  case,  would  appear  to  be  at  an  outcrop  of  the  porous  stratum  in  the 
ocean-bed. 

The  Nubian  desert  takes  more  than  equal  rank  in  point  of  warmth  of  climate. 


*  Reclus,  vol.  viii.  p.  531. 
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Here  food  mmy  be  cooked  by  being  burled  in  the  sand.  The  Arabs  amy  of  it, 
"The  soil  is  like  fire,  and  the  wind  is  like  m  flame."  This  desert,  however, 
will,  it  is  said,  undergo  a  great  change  under  the  influence  of  British  colonisation 
and  the  artesian  borer's  drill ;  it  will  Tie  with  the  great  Sahara  in  its  wonderful 
transformation  since  the  advent  of  its  artesian  water-supplies. 

At  the  estuary  of  the  Ganges,  south  of  the  Murgattah  and  Bangarah 
rivers,  is  a  singular  submarine  gully  depression,  from  6  to  12  miles  broad,  called 
the  "  Swatch  of  no  ground,"  the  north  part  being  in  latitude  21°  24'  N. 
Here  the  depth  suddenly  drops  from  20  fathoms  to  135  fathoms;  and  at  about 
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THE  SWATCH  OF  XO  G  BOUND. 


30  miles  to  south-south-west  a  depth  has  been  found  of  454  fathoms ;  and  at  40 
of  595  fathoms.  Two  miles  north  of  this  greatest  depth  is  a  sounding  of  260  fathoms, 
which  shows  an  elevation  of  2010  feet  in  the  ocean  floor,  and  the  very  steep  grade 
of  o0c.  Six  miles  to  the  south-eastward  of  that  sounding  is  found  a  depth  of 
488  fathoms,  or  an  elevation  of  t>42  feet.  Another  similar  remarkable  feature 
about  30  miles  to  the  south  of  the  505  fathoms*  sounding,  is  a  depth  of  202  fathoms, 
with  4to»  fathoms  and  t'»75  fathoms  at  8  and  12  miles  distant  respectively.  No 
indication  of  the  character  of  the  bottom  is  pven  on  the  Admiralty  chart.  This  is 
to  be  regretted,  because  it  leaves  in  doubt  a  very  important  point  as  to  whether 
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these  elevations,  both  inside  and  outside  this  very  c 

Mr.  J.  T.  Buchanan,  j.b.s.,  has  pointed  out,  in  speaking  of  tho  Congo,  that  all 
marine  muds  settle  down  in  a  state  of  very  considerable  consistency,  so  that  it  is 
quite  likely  that  these  elevations  are  mounds  of  mud  which  have  been  deposited  by 


SALINAS    LASDISO,    HONTKBT   BAY,   CAUFORW1A.      COHTOUR  OF  BEA  BOTTOM. 


the  centripetal  motion  of  the  eddies  occurring  in  the  tidal  waters  at  certain  spots. 
Captain  Ritchie,  an  old  author  who  surveyed  the  surface  of  the  Sunderbunds,  says  of 
the  low  islands  lying  on  the  outer  edge  of  the  Ganges  river  outlets,  that  the  bank 
proper  is  cut  through  and  channel!  are  formed,  that  these  channels  have  no 
definite  trend,  and  that  they  all  offer  safe  ground  for  anchorage,  with  an  increasing 
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depth  of  water  towards  the  land.  The  nature  of  the  ground  in  the  channels  ii  soft 
towards  the  shores,  hut  the  ground  will  suddenly  he  found  hard  and  in  terraces  as 
the  depth  decreases.  There  is  evidently  a  scour  through  the  "  Swatch  "  thai  keeps 
it  from  filling  up  with  the  sediment  brought  down  in  such  vast  masses  by  the 
surface  river  outlets,  and  it  is  possible  that  it  is  the  ancient  bed  of  the  river  which 
existed  before  tho  formation  of  the  multitude  of  islands  through  which  the  river 
passes  by  its  many  channels. 

In  the  report  of  Results  of  a  Hydrographic  Survey  undertaken  by  the  UJS. 
Government  in  1891-92,  for  a  submarine  cable  route  between  California  and 
the  Hawaiian  islands,  a  remarkable  gully  formation  was  discovered  at  the  Salinas 
landing  in  Monterey  bay,  California.  An  illustration  shows  the  bottom  as  it  would 
appear  when  dry.  The  table-top  mound  at  the  mouth  of  the  bay,  which  lies  200 
fathoms  from  the  ocean  surface,  probably  indicates  a  former  mud  deposit  analogous 
to  the  mnd  mounds  found  in  the  "  Swatch  "  at  the  mouth  of  the  Ganges. 

Sir  Charles  Lyell,  in  his  '  Principles  of  Geology,'  points  out  that  "  Fissures  once 
formed  in  limestone  are  not  liable,  as  in  many  formations,  to  become  closed  up  by 
impervious  clayey  matter,  and  hence  a  stream  of  acidulous  water  might  for  ages 
obtain  a  free  and  unobstructed  passage.  .  .  . 

"  When  a  mass  of  cavernous  rock  is  raised  above  tbe  sea-level,  it  will  usually  be 
intersected  by  rivers  and  valleys,  and  it  must  then  happen  that  here  and  there  a 
torrent  or  river  will  break  into  some  cavern;  accordingly  engulfed  streams  occur 
in  almost  every  region  of  cavernous  limestone,  as,  for  example,  in  the  north  of 
England.  In  no  district  are  they  more  conspicuous  than  in  the  Morea,  where 
the  phenomena  has  been  studied  by  M.  Boblaye  and  his  fellow-labourers  of  the 
French  expedition  to  Greece.  From  his  account,  numerous  caverns  are  there 
found  in  a  compact  limestone  of  the  age  of  English  chalk,  immediately  below  which 
are  arenaceous  strata  referred  to  the  period  of  our  greensand.  In  the  more 
elevated  district  of  that  peninsula  there  are  many  land-locked  valleys  or  basins 
closed  round  on  all  sides  by  mountains  of  fissured  and  cavernous  limestone. 
The  year  is  divided,  almost  as  distinctly  as  between  the  tropics,  into  a  rainy 
season  which  lasts  upwards  of  four  months,  and  a  season  of  drought  of  nearly  eight 
months'  duration.  When  the  torrents  are  swollen  by  rains,  they  rush  from 
surrounding  heights  into  enclosed  basins,  but  instead  of  giving  rise  to  lakes,  as 
would  be  the  case  in  most  other  countries,  tbey  are  received  into  gulfs  or  chasms, 
called  by  the  Greeks  '  Katavothra,'  and  which  correspond  to  what  are  termed 
'  swallow-holes '  in  the  north  of  England.  All  the  waters  of  these  torrents  of 
the  Morea  are  turbid  where  they  are  engulfed,  but  when  they  come  out  again, 
often  at  the  distance  of  many  leagues,  they  are  perfectly  clear  and  limpid.  The 
points  of  efflux  are  usually  near  the  sea-shores  of  the  Mores;  but  sometimet 
they  are  submarine,  and  when  this  is  the  case  the  sands  are  seen  to  boil  up  for  a 
considerable  space,  and  the  surface  of  the  sea,  in  calm  weather,  swells  in  large 
convex  waves." 

The  great  geologist  says,  in  his  chapter  on  "  Imbedding  of  Organic  Bemains  in 
Subaqueous  Deposits,"  ''There  is,  indeed,  no  circumstance  which  so  seriously 
impedes  the  acquisition  of  just  views  in  our  science  as  an  habitual  disregard  of  the 
important  fact  that  the  reproductive  effects  of  the  principal  agents  of  change  are 
confined  to  another  element — to  that  larger  portion  of  the  habitable  globe  from 
which,  by  our  very  organization,  we  are  almost  entirely  excluded." 

In  conclusion,  I  may  say  that  in  my  reference  to  underground  rivers,  artesian 
waters,  and  submarine  springs  in  various  parts  of  the  world,  I  have  necessarily 
omitted  mention  of  much  interesting  matter. 

An  account  of  the  lost  rivers,  sink -holes,  etc.,  that  abound  in  North  America; 


THE  ANTARCTIC  CLIMATE.  413 

the  caverns  of  the  Ohio  valley,  and  of  Canada ;  the  underground  cavities  and  waters 
of  some  of  the  West  India  islands  and  Brazil,  would  alone  form  a  voluminous 
paper.  In  England  and  Ireland  the  investigations  of  Professors  Boyd  Dawkins 
and  Edward  Hull  have,  amongst  others,  disclosed  caves,  swallow-holes,  and  other 
evidence  of  subterranean  waters  whose  existence  was  previously  ignored. 

In  this  paper  readers  may  notice  some  apparent  contradictions.  These  arise 
through  my  desire  to  place  before  the  Society,  not  only  my  own  views,  but  also 
those  of  many  whose  opinion  I  consider  worthy  of  mention.  I  have  recorded 
these  views,  as  I  do  not  think  that,  with  the  small  amount  of  evidence  we 
have  before  us,  any  one,  however  distinguished,  can  claim  a  perfect  knowledge  of 
the  causes  at  work.  We  are  only  on  the  threshold  of  the  subject,  and  I  hope 
that  the  data  I  have  been  able  to  collect  and  lay  before  my  readers  will  set  the 
thinking  minds  at  work,  and  produce  an  effect  which  may  prove  beneficial  to 
the  knowledge  we  possess  of  the  world  in  which  our  lot  is  cast. 


THE  ANTARCTIC  CLIMATE. 

By  HENRY  ARCTOWSKX 

The  following  is  a  preliminary  account  of  some  of  the  additions  to  our  knowledge 
of  the  meteorology  of  higher  southern  latitudes  contributed  by  the  recent  Belgian 
Antarctic  Expedition. 

These  desolate  antarctic  regions,  still  so  little  explored,  present  many  physical 
problems  of  the  highest  interest ;  the  question  of  their  climate,  attacked  as  early  as 
the  time  of  Croll,  must  prove  a  subject  of  exhaustive  investigation  in  the  immediate 
future.  The  results  I  have  obtained  were  not  originally  intended  for  publication  in 
their  present  form,  because  the  mean  values  involved  can  only  be  regarded  as  first 
approximations ;  however,  it  appears  that  my  provisional  numbers  are  sufficiently 
exact  to  indicate  the  general  nature  of  the  climatic  regime  in  parts  of  the  globe 
about  which  we  have  been,  up  to  the  present,  practically  without  information . 
The  fact  that  other  antarctic  expeditions  are  about  to  set  out  has  decided  me  to 
publish  my  figures  as  they  stand. 

For  the  purposes  of  our  inquiry,  it  is  a  matter  of  indifference  whether  an 
antarctic  continent  exists  or  not ;  we  have  undoubtedly  to  deal  with  a  continuous 
surface  of  ice,  which  the  meteorologist  must  regard  as  a  land  surface  as  opposed  to 
an  open  sea.  This  ice-cap  is  entirely  isolated  by  an  ocean  which  surrounds  it,  and 
is  subjected  to  the  peculiar  conditions  of  polar  day  and  night.  Hence  the  first 
points  to  be  considered  are  the  average  distribution  of  pressure,  and  the  direction 
of  the  prevailing  winds.  The  positions  (about  81°  and  95°  W.  long.,  and  69°  50' 
and  71°  30'  S.  lat.)  show  a  relatively  small  distance  from  the  open  sea  and  great 
distance  from  the  pole.  In  consequence  we  experienced  two  distinct  types  of  climate 
according  to  the  direction  of  the  wind — a  continental  and  an  oceanic — in  effect  a 
coastal  climate  depending  on  the  passage  of  cyclones  which  varied  in  frequency  with 
the  seasons.  This  seems  to  be  the  key  of  the  whole  position.  As  regards  details,  I 
take  into  consideration  the  mean  and  minimum  temperatures  and  the  barometric  pres- 
sures, the  direction  of  wind,  the  amount  of  cloud,  and  the  amount  of  precipitation. 

Table  I.  gives  the  mean  values  obtained  from  hourly  observations  of  temperature 
made  on  board  the  Belgica  during  her  drift  in  the  ice. 

July  was  the  coldest  month ;  its  mean  temperature  was  -23°*5  C.  (-10o,3  F.), 
and  the  lowest  temperature  observed  during  the  month,  —  37°#1  C.  (  — 34°*8  F.)» 
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The  extreme  minimum  of  temperature  was  observed  in  September,  —  43°*1  G. 
(-45°-6  F.). 

The  warmest  month  was  February,  with  a  mean  temperature  of  —  lo,0  0. 
(30°-2  F.),  and  minimum  for  the  month,  -9°*6  C.  (14°-7  F.). 

If  we  regard  June,  July,  and  August  as  the  antarctic  winter  months,  and 
December,  January,  and  February  as  summer,  we  may  take  it  that  the  mean 
winter  temperature  is  -16°  8  C.  (1°*8  F.),  and  the  mean  for  summer  —1°*5  C. 
(29°*3  F.). 

Table  II.  shows  the  minimum  temperature  for  each  month.  The  maximum  tem- 
peratures are  leas  interesting ;  the  winter  average  is  —  1°  to  0°  C.  (30°  to  32°  F.); 
the  absolute,  maximum  for  the  equinoctial  months  is  0°  to  1°  C.  (32°  to  34°  F.), 
and  for  summer  2°  C.  (36°  F.). 

These  tables  show  that  between  the  seventieth  and  seventy-first  parallels  of 
the  southern  hemisphere,  and  amid  the  ice  of  the  antarctic  ocean — first,  the  mean 
temperature  is  lower  than  that  of  the  northern  coast  of  Spitsbergen  (Moesel  bay, 
1872-73,  -8C*0  C.  (16°  F.));  second,  the  minimum  temperature  is  quite  as  low  as 
the  minima  observed  on  the  east  side  of  Greenland  (Sabine  island  and  Scoresby 
sound);  and  third,  that  the  mean  temperature  of  the  three  summer  months  is 
lower  than  the  corresponding  mean  in  the  ice  of  the  arctic  ocean — the  observations 
of  the  From  give  a  mean  for  June,  July,  and  August  of  — 1°*2  C.  (29°  8  F.).  Note 
that  the  calculations  of  Spitaler  and  Supan  give  a  mean  temperature  for  the  parallel 
of  70°  X.  lat  of  - 10°-2  C.  (13°6  F.).  If  we  consider  that  a  considerable  fraction 
of  the  seventieth  parallel  of  south  latitude  is  land,  we  can  suppose  that  it  may 
have  a  mean  temperature  as  low  as  the  70°  X.,  and  include  a  pole  of  cold  with 
lower  temperature  as  the  Asiatic  or  North  American  poles  of  cold. 


no.  1. 

As  in  the  case  of  the  mean  temperatures,  the  value*  I  am  able  to  give  for 
barc^ietric  pressure  most  be  regarded  only  as  first  approximations.  During  our  drift 
in  tie  r«iel-ioe  hourly  observations  were  made  with  a  marine  barometer  and  with  an 
anervid.  I  have  no;  ye:  tven  able  to  apply  exact  correctives  to  these  cbservmrioiLs, 
tvi:  :f  we  Voar  in  m:-d  that  while  the  tenroerature  correct:.?::  is  negative,  the 
correction  tv*r  lati:-ie  is  rceitive,  and  that  tor  temperatures  about  13"  to  lo~  C. 
y?o*%  :o  tx  ^  F\  these  corrections  are  nuxericaLy  nearly  eq^al,  we  can  accept 
tie  uncorrected  values  as  soar  enough  for  our  vresen;  purpose.  Table  IIL  give* 
tie  average*  o:  the  in-.roid  observations*  calculated  to  whole  tnillimesrw  only.  The 
mean  toe  the  year  is  7*  V7  sa  ^•vltf  inches'. 

laKrf*  IV.  aad  V.  ^*tv  the  vrincipal  tniciai*  aad  -  ^-rit  c*  pressure  nhm  m^ 
the  vaiaes  are  reduced  to  the  tree*ia$-£vint  and  gravity  i:  4o"  lau    Tne 
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pressure  observed  during  our  wintering  was  711*74  mm.  (28*022  inches),  and  the 
highest  772*14  mm.  (30*400  inches),  a  range  of  60*40  mm.  (2*378  inches).  Table  VI. 
gives  the  monthly  variations  of  the  barometer,  the  mean  value  of  which  amounts 
to  34*30  mm.  (1*350  inch),  showing  even  more  clearly  than  Table  IV.  that  the 
cyclonic  belt  extends  beyond  the  polar  circle.  From  this  table  it  appears,  further, 
that  the  three  months  of  almost  continuous  daylight  (November,  December,  and 
January)  are  characterized  by  a  very  small  variation  of  pressure— only  23*95  mm. 
(0*943  inch).  The  three  corresponding  months  of  winter  have  also  a  mean  less  than 
those  for  the  intermediate  or  equinoctial  months.  Compare  this  with  the  mean 
pressures  (Table  III.) :  the  differences  between  the  annual  and  monthly  means 
(Table  VII.)  show  that  February,  March,  and  April  form  a  negative  group,  in 
which  the  pressure  is  relatively  low ;  the  three  months  of  polar  night  form  another 
group  of  maximum  barometric  pressure;  then  follow  August,  September,  and 
October,  months  of  decreasing  pressure,  a  group  which,  although  not  actually 
negative,  forms  a  distinct  secondary  minimum ;  and,  lastly,  three  months  of  polar 
day  forming  a  secondary  maximum  of  pressure.  The  general  result  is  illustrated 
in  Fig.  1 — high  pressure  at  the  solstices,  low  pressure  at  the  equinoxes — and  the 
existence  of  a  direct  simple  relation  between  the  barometric  pressure  and  the  pro- 
gress of  the  sun  is  at  once  obvious. 

Table  VIII.  gives  the  observed  wind-directions :  the  figures  indicate  the  number 
of  hours  during  which  the  wind  blew  from  each  direction  during  the  twelve  months, 
the  sums  constituting  the  "  wind-rose,"  of  the  point  of  observation.  Fig.  2  shows 
that  winds  blow  from  northerly  and  southerly  points  with  almost  equal  frequency, 
and  that  easterly  winds  predominate  over  westerly.  The  directions  of  greatest 
frequency  were  west,  east,  and  north-east. 


fig.  2. 

The  monthly  wind-roses  show  some  interesting  seasonal  variations  in  the 
prevailing  directions  of  the  wind ;  we  note  specially  the  predominance  of  north- 
east to  south-east  over  westerly  winds  from  November  to  February,  and  the 
relative  frequency  of  westerly  winds  during  June,  July,  and  August  (Fig.  3).  The 
figures  show  that  on  the  whole  the  station  was  beyond  the  westerly  wind  region, 
although  at  certain  seasons  the  westerly  system  did  extend  as  far  south. 

Some  further  points  must  be  referred  to  in  describing  the  climatic  conditions  we 
experienced.  The  temperature  of  the  air  is  doubtless  the  most  important  element 
in  the  study  of  climate ;  but  it  seems  to  me  that  its  importance  is  relatively  leas  in 
polar  regions  than  in  other  parts  of  the  globe.  In  polar  latitudes  the  human 
organism  is  chiefly  influenced  by  the  absence  of  the  sun  during  the  night  of  winter. 
In  the  summer,  on  the  other  hand,  the  radiant  heat  of  the  sun  is  so  strongly 
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concentrated  that  the  temperature  of  the  air  scarcely  measures  the  warmth  we  feel. 
Further,  the  action  of  the  solar  rays  is  directly  beneficial— the  sun  strengthens  and 
reanimates.  And  besides  direct  insolation,  the  diffused  daylight  itself  must  be  con- 
sidered— one  feels  quite  different  under  a  cloudlets  vault  and  under  a  sky  overcast 
and  sombre.  The  presence  or  absence  of  the  sun  is  a  much  more  important  matter 
to  us  than  the  state  of  the  thermometer. 

H. 


iii.  1898. 


v. 


E    W 


vm. 


e     w 


XI. 


X1L 


i.  1899 


FIG.  3. 


The  wind  is  another  extremely  important  factor  from  the  physiological  point  of 
view.  In  calm  weather  a  temperature  of  -20°  C.  (— 4°  F.)  is  quite  tolerable* 
even  agreeable  if  the  sun  is  shining ;  but  with  a  light  breeze  one  feels  the  cold  at 
once,  and  in  strong  wind  it  is  impossible  to  remain  long  in  the  open  air  with  so  low 
a  temperature.  It  appears  to  me  that  humidity  plays  a  quite  secondary  part  in  the 
physiology  of  the  polar  climate,  at  least  at  low  temperatures;  in  any  case  th# 
humidity  of  the  atmosphere  rarely  makes  itself  felt. 
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Some  actlnometric  observations  will  serve  to  indicate  the  intensity  of  radiant  heat. 
At  2  p.m.  on  December  30,  the  temperature  of  the  air  being  -0°'2  C.  (31°*6  F.), 
the  black-bulb  thermometer  read  45°  1  C.  (113°*2  F.)  in  the  sun,  which  explains 
why  in  reality  the  weather  felt  very  warm. 

The  sky  was  usually  overcast,  most  frequently  with  a  thick  layer  of  stratus, 
which  formed  a  uniform  grey  covering,  and  often  persisted  for  days  or  even  weeks 
together,  with  only  short  breaks.  Table  IX.  shows  the  state  of  the  sky  during  each 
month  of  the  year. 

The  number  of  days  during  which  the  air  did  not  remain  saturated,  i.e.  on  which 
the  hygrometer  indicated  a  humidity  of  less  that  90  per  cent.,  was — October,  12, 
November,  18 ;  December,  22 ;  January,  15 ;  and  February,  11. 

If  we  include  ice-deposits  from  fog  and  similar  precipitation,  we  find  that  snow- 
fall is  recorded  on  257  days  of  the  year,  made  up  as  shown  on  the  first  column  of 
Table  X.  The  second  column  of  Table  X.  shows  the  number  of  days  on  which 
rain  (even  a  few  drops)  was  recorded.  Speaking  generally,  it  may  be  said  that  the 
weather  was  extremely  cloudy,  that  fogs  were  frequent,  that  snow  fell  on  many 
days,  and  that  the  air  was  saturated  nearly  the  whole  time. 

Table  XI.  gives  particulars  with  regard  to  wind-force. 

Table  I. — Mean  Temperature. 


°c. 


°F. 


1898.  March 
April 
May 
Juno 
July 
August 
September  ... 
October 
November  ... 
December  ... 

1899.  January 
February    ... 


•  •  • 

•  •  • 


91 
11-8 j 

6-5 1 
15-5 
235 
113| 
18-51 
•  7-9 

69] 

2  21 
.  1-2 

10 


-  91 
-168 
-111 

-  15 


156) 
10-8  15  6 
203 


Year 


-  96 


147 


Table  II.— Monthly  Minima  of  Temperature. 


1898.  February  23,  at  10  p.m. 
March  15,  at  4  a.m.    . . . 
April  3,  at  6  p.m. 
May  29,  at  8  p.m. 
June  3,  at  6  p.m. 

July  17,  at  10  p.m.     ... 
August  28,  at  3  a.m.  ... 
September  8,  at  4  a.m. 
October  25,  at  3  a.m.  ... 
November  2,  at  4  a.m. 
December  2,  midnight 

1899.  January  2,  at  2  a.m.  ... 
February  11,  at  2  a.m. 
March  4,  midnight     . . . 


°C. 


-  76 

18-3 

-20-3 

-  4-5 

-26-5 

-15-7 

-25*2 

-13-4 

-300 

-220 

-371 

-34-8 

-29-6 

-21-3 

-431 

-45-6 

-26-3 

-15-3 

-21-4 

-  6-5 

-14  5 

5-9 

-  81 

17-4 

-  9-6 

14-7 

-120 

10-4 

No.  IV.— October,  1899.] 


2  K 
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i 

mm.           Inches. 

1898. 

February  * 

■  •  •                •  •  • 

7385 

29075 

March 

i  •  •                •  •  • 

..  ,     741-4 

29*190 

April 

•  •  •                •  •  • 

..       735-6 

28961 

May  ... 

•  •                 •  •  • 

..  '    746-3    i     29-382 

June... 

•  •                 •  •  « 

..  !    749-5         29-508 

July ... 

•  •                 •  •  • 

..  ;    747-8     '    29-441 

August 

•  •                          a  a  a 

..       747-2     i     29*418 

September 

1  •  •                         •  •  • 

..  l    7455         29  351 

October 

1  •  •                          •  a  • 

.    744-7 

29-319 

November    . 

•  a                          •  •  • 

..  1     7460 

29-371 

December 

►  •  •                          •  •  • 

..  i     748-2     ;     29-457 

1899. 

January 

»  a  a                          •  •  • 

..  !    747-3    !     29-422 

February 

•  a  •                          •  a  • 

736  5 

1 

28-997 

Year 

•  •  • 

Latter  hf 

a  •  «                          a 

•  • 

744-7 

29319 

* 

klf  of  mouth  only. 

Table  IV 

. — Minimum  Pressures  observed. 

Reduced  to 

freeiinK- 

Reduced    to    freezing- 

• 

point. 

point  And 
mm. 

I  Ut.  45°. 

mm. 

inches. 

inches. 

1898.  February  18,  at  6  a.n 

i. 

724-53 

28-526 

72593 

28*581 

March  22,  at  4  a.m... 

•                •  •  • 

71996 

28-345 

721-48 

28-405 

April  20,  at  3  a.m.  . . 

•  a  • 

714-66 

28136 

71615 

28195 

May  10, 

at  11  p.m.  .. 

•                          •  •  a 

73026 

28-751 

731-78 

28-811 

June  21 

,  at  1  a.  m. 

•                           •  •  • 

73358 

28-881 

73511 

28-941 

July  31, 

at  2  a.m.     .. 

a                          •  a  • 

73177 

28811 

733  28 

28-870 

August 

12,  at  4  a.m. 

•  •  • 

71581 

28182 

717-31 

28-241 

September  22,  at  6  a. 

m. 

719-29 

28  319 

720-77 

28-377 

October  23,  at  4  a.m. 

•  •  • 

72206 

28-428 

723-53 

28-486 

November  19,  at  3  p.i 

m. 

731-33 

28-793 

732-82 

28*852 

December  22,  at  10  p 

.m. 

735-52 

28-958 

73701 

29016 

1899.  January  30,  at  10  p.u 

i. 

733*92 

28*895 

735-43 

28-955 

February  17,  at  11  p. 

m. 

718-59 

28-292 

72008 

28-350 

March  2 

5,  at  3  a.m.   .. 

a                          •  a  • 

71026     ! 

i 

i 

27963 

711-74 

28  022 

Absolute  minimum,  711-74  =  28-022  inches. 
Table  V. — Maximum  Pressures  observed. 


Reduced  to  freezing-point. 

Reduced  to  freezing-point 
and  lat.  45°. 

mm. 

inches. 

mm. 

inches. 

1898.  February  11,  at  4  p.m. 

755-82 

29-757 

75711 

29-808 

March  29,  at  1  a.m. 

755-35 

29739 

75695 

29-802 

April  26,  at  7  a.m. 

75380 

29-678 

755-37 

29739 

May  13,  at  4  p.m. 

764-28 

30090 

765-90 

30154 

June  11,  at  1  a.m. 

770-48 

30-334 

77214 

30-400 

July  18,  at  8  p.m. 

761-58 

29-983 

763-10 

30044 

August  29,  at  6  p.m.    ... 

76543 

30135 

76699 

30-197 

September  16,  at  9  p.m. 

757-77 

29-834 

759-31 

29894 

October  12,  at  8  a.m.    ... 

764-80 

80111 

766-35 

30172 

November  13,  at  4  a.m. 

75405 

29-688 

755-58 

29-748 

December  18,  at  5  a.m. 

757-65 

29-829 

75920 

29890 

1899.  January  24,  at  8  p.m.  ... 

760-76 

29  951 

762-33 

30013 

February  22,  at  3  a.m.... 

751-63 

29593 

75317 

29  653 

1 

Absolute  maximum,  772*  14  mm.  =30*400  inches. 
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Table  VI.— Maximum  Variations  of  Pbesscre,  and  Meabs  or  THOffl  Variations. 


1      »m'       ! 

Inch. 

1899.  February            

...  '     SS-09)         1 

1-308 

1898.  March               

...       85-47(85-88 

1-397 

X  ::: 

...       39-22 

1-544 

...       34121 

1-343 

...       37-03  33-66. 

1-458 

July       

...     29-esl       1 

1174 

...       49-681 

1-955 

September         

...  '    38-54  48*68 

1-518 

October 

...       42-82 

1-686 

...       22*76 

0897 

...       2219  23-95 

0-874 

1899.  January              

...       26*90) 

1-059 

Mean 

...       34-3   0        | 

1-350 

Table  VII.— Differences  or  Monthly  Heasi 

(The  +  nifin  indicatea  presaure  greater  than  the  mean,  the 
leu  than  the  mean.) 


PBEaSUBE  FROM  THE    M  KAX   C 


1899.  February    ... 

1898.  March 

May  ... 

July 

August 

September... 
October 
November  ... 
December ... 

1899.  January     ... 


-3-3 

-0130 

-9-1 

-0*858 

+1-6 

+0-063 

+4-8 

+0189 

+  31 

+  0122 

+25 

+  0098 

+08 

+0-031 

00 

0-000 

+  13 

+0-051 

+35 

+0138 

Table  VIII. — Table  of  Wikd-dikectiokb. 
The  figures  show  the  number  of  hours  during  which  the  wind  blew  from  each  direction. 


Sg 

i 

tj 

i 
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£ 

* 

i 
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1898. 

March      14 

2ti 

88 

m 

34  1    30 
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«4 

56 

7H 

n 

ta 

III 

April        30 
May      ,  100 

22 

Yt 

B4 

70  1    59 

SI 

«k 

20 

50 

.HI 

121 

72 

* 

»N 

4j     7 

u 

I 

V, 

17 
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n 

W 

M 

25 

28 1     9 

24 

8 

7fl 
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July      1    22 

24 

72 

31  |    70 

A4 

ax 

W 

aa 

Ml 

48 

2.",         1 

August,    32 

14 

w 

26 

9 

34:      5 

IH 

10 

47 

M 

141 

7(1 

8H 

Sept.        51 

24 

74 

44 

4« 

22 

281   14 

4ft 
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Table  IX. 

Column  1  shows  number  of  days  of  continuous  fog  or  overcast  sky. 

Column  2  shows  number  of  days  with  sky  partially  clear  for  several  hours  in  succession 

(cloud  amount  30  per  cent,  or  more). 
Column  3  shows  number  of  days  on  which  fog  was  observed. 
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Table  X. 
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14 
26 
27 
28 
17 
25 
14 
23 
18 
13 
17 
23 


Column  1  shows  the  number  of  days  on  which  snow  was  recorded. 
Column  2  shows  the  number  of  days  on  which  rain  was  recorded. 


2 


March 

April 

May 

June   ... 

July     .. 

August 

September 

October 

November 

December 

January 

February 


•  •• 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 


Year 


•  • •       •  •• 

13 

— 

•  »  •         •  •  • 

22 

— 

•  •  •        •  •  • 

30 

4 

•  •  •        •  •  • 

24 

•  •  •        •  m  • 

H 

•  •  •        •  •  • 

26 

1 

»  •  •        •  •  • 

19 

i    ~ ~ 

•  »•        • • • 

25 

2 

•  •  •        •  •  • 

25 

• 

•  •  •        •  •  • 

18 

•  •  •        •  •  • 

19 

4 

•  •  •        •  •  • 

22 

3 

•  ••        •  •  • 

257 

14 

Table  XI. 

-Column  1  shows  the  number  of  days  of  calm,  or  of  wind  not  exceeding  force  1. 
Column  2  shows  the  number  of  days  of  wind-force  less  than  4. 
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WAS  AUSTRALIA  DISCOVERED  IN  THE  SIXTEENTH 

CENTURY  ? 

By  EDWARD  HEAWOOD,  MJL 

Few  questions  have  exercised  the  minds  of  historical  geographers  more  than  that 
of  the  discovery  of  Australia.  Whereas  the  first  voyage  to  that  country  of  which 
we  have  any  authentic  record  took  place  in  1606,  it  has  long  been  imagined,  from 
indications  on  maps  of  much  earlier  date,  that  voyages— of  which  all  record  is  now 
lost — were  made  considerably  over  half  a  century  earlier,  while  if  such  were  proved 
to  have  been  the  case,  the  honour  of  the  discovery  would  be  transferred  from  the 
Dutch,  by  whom  the  voyage  of  1606  was  carried  out,  to  some  other  European  nation, 
whose  navigators  had  appeared  earlier  in  that  quarter  of  the  globe.  As  is  well 
known,  the  late  Mr.  R.  H.  Major,  in  the  collection  of  documents  edited  by  him  for 
the  Hakluyt  Society  in  1859,  did  more  than  any  one  to  give  currency  to  the  idea 
of  a  discovery  early  in  the  sixteenth  century ;  bat  his  views  have  since  met  with 
wide  acceptance,  and  the  great  probability  of  such  a  discovery  has  been  generally 
allowed  by  subsequent  writers,  none  of  whom,  however,  appears  to  have  yet  under-* 
taken  a  searching  investigation  into  the  grounds  on  which  such  opinion  is  based. 

Without  claiming  any  such  character  of  completeness  for  the  present  contribution 
to  the  subject,  it  may  still  be  not  amiss  to  look  briefly  at  the  question  as  it  now 
stands,  and  to  point  out  certain  lines  of  inquiry,  which,  if  followed  up  by  competent 
critics,  might  possibly  lead  to  a  further  elucidation  of  its  difficulties.  The  facts  on 
which  the  idea  above  alluded  to  is  based  are  briefly  as  follows.  On  a  series  of 
manuscript  maps  of  the  middle  of  the  sixteenth  century,*  the  region  to  the  south 
and  south-east  of  Java  is  occupied  by  a  land  of  continental  proportions,  bearing 
round  its  coasts  a  fairly  detailed  nomenclature,  apparently  the  outcome  of  some 
definite  voyage  of  discovery.  This  land  is  separated  from  Java  only  by  a  narrow 
strait,  and  is  actually  joined  in  the  north  to  Sumbawa.  Although  differing  in  minor 
points,  all  these  maps  present  such  a  striking  general  resemblance  as  to  leave  little 
room  for  doubt  that  all  were  based  on  a  single  prototype.  All  are  the  work  of 
a  French  school  of  cartographers,  and  the  nomenclature  is  French  with  a  certain 
admixture  of  Portuguese  forms.  From  the  fact  that  the  map  supposed  to  be  the 
earliest  in  date  (1530-36)  contains  the  most  marked  signs  of  Portuguese  in* 
fluence,  it  has  been  supposed  that  the  prototype  was  a  Portuguese  map,  and  that 
the  discoveries  intended  to  be  pourtrayed  were  the  work  of  navigators  of  that 
nation.  Some,  however,  have  held  that  the  discoveries  were  more  probably  French. 
From  a  fancied  resemblance  of  the  coast-lines  on  these  maps  with  those  of  Australia, 
but  still  more  from  the  fact  that  Australia  is  the  only  large  land  in  this  quarter  of 
the  globe,  it  has  been  concluded  that  the  coasts  of  Australia  were  first  reached  before 
the  middle  of  the  sixteenth  century. 

As  regards  the  identification  of  the  coasts  with  those  of  Australia,  it  may  be 
pointed  out  that,  setting  aside  differences  of  longitude  as  unimportant, and  disregarding 
the  evidently  hypothetical  southward  extension  of  the  coast-lines,  the  parts  to 
which  the  definite  nomenclature  applies  extend  through  15°  of  latitude  more  than 
Australia  and  Tasmania  combined.  This  would  be  a  minor  point  were  we  dealing 
with  the  fanciful  maps  based  largely  on  statements  of  old  travellers,  but  in  the  cave 
of  charts  supposed  to  be  the  result  of  a  real  survey,  deserves  at  least  to  be  noticed. 
Secondly,  the  fact  that  the  northern  point  coincides  roughly  in  latitude  with  Gape  York 


♦  Three  of  these  maps,  now  in  the  British  Museum,  were  last  year  published  in 
facsimile  by  the  late  Mr.  C.  H.  Coote,  with  explanatory  letterpress. 
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is  manifestly  accidental,  since  that  point  really  represents  Sumbawa.  The  agreement 
is  the  accidental  and  quite  irrelevant  one  between  the  latitudes  of  Sumbawa  and 
Gape  York.  Again,  the  average  direction  of  the  north-east  coast  differs  by  at 
least  20°  from  that  of  Queensland,  the  portion  of  Australia  presenting  the  nearest 
resemblance  in  this  respect ;  while,  taken  as  a  whole,  the  outlines  present  a  much 
more  striking  resemblance  if  we  turn  the  map  through  90°,  making  the  east  north! 
As  regards  the  nomenclature,  which  has  also  been  called  in  as  a  means  of  identifica- 
tion, the  only  terms  found  of  any  aid  in  the  attempt  have  been  those  which  might 
apply  almost  to  any  coast  in  the  world  (Coste  dangereuse,  Coste  des  Herbaiges, 
eta);  while,  lastly, a  difficulty  arises  from  the  necessity  of  supposing  at  least  two 
separate  voyages  of  discovery,  one  on  each  coast,  though  absolutely  no  record  of 
any  such  exists.  Thus,  after  all,  the  argument  rests  almost  entirely  on  the  tact  that 
early  in  the  sixteenth  century  a  certain  unknown  map-maker  drew  a  large  land, 
with  indications  of  definite  knowledge  of  its  coasts,  in  the  quarter  of  the  globe  in 
which  Australia  is  placed. 

The  difficulty,  of  course,  has  been  to  account  for  this  map  in  any  other  way,  and 
the  following  suggestions  are  merely  put  forward  as  a  possible  indication  of  the 
•direction  in  which  an  explanation  might  be  found.    It  will  be  useful,  at  the  outset, 
to  lay  stress  on  one  or  two  known  facts. 

Firstly,  we  must  remember  the  great  influence  still  exercised  by  the  early 
travellers  and  writers,  especially  Marco  Polo,  on  the  cartography  of  the  early  part 
of  the  sixteenth  century.  This  is  shown,  on  the  one  hand,  by  the  number  of  large 
islands  strewn  broadcast  over  the  ocean  to  the  south-east  of  Asia  by  such  map- 
makers  as  Schoner ;  and  on  the  other,  by  the  persistent  belief  in  a  southern  continent 
manifested  even  before  the  voyage  of  Magellan,  which  led  to  the  representation  of 
masses  of  land  in  a  somewhat  higher  latitude,  often  designated  Begio  Patalis,  a  term 
used  by  Roger  Bacon  in  the  thirteenth  century.  A  second  point  to  be  borne  in 
mind  is  the  fertile  source  of  confusion  introduced  by  Marco  Polo's  nomenclature  of 
the  Sunda  Isles,  his  Java  Minor  representing  Sumatra,  while  through  his  ignorance 
of  the  south  coast  of  Java,  he  spoke  of  that  island  as  Java  Major  *  with  a  circuit 
of  3000  miles.  A  second  Java,  apart  from  Sumatra,  constantly  recurs  in  maps 
even  of  the  close  of  the  sixteenth  century.  Again,  it  is  self-evident  that  the  maps 
of  the  French  school,  or  at  least  their  prototype,  were  pieced  together  from  in- 
dependent sources.  In  their  northern  parts  they  show  well  the  knowledge  of  the 
archipelago  possessed  at  the  time  by  the  Portuguese ;  while  even  if  the  large  land 
represented  were  really  Australia,  its  incorrect  position  with  respect  to  the  rest 
of  the  map  would  have  been  due  to  manipulation  by  the  cartographer. t  Lastly, 
it  will  be  a  help  to  remember  that,  as  lately  shown  by  Dr.  Tomaschek  in  his  intro- 
duction to  the  German  translation  of  the  'Mohit,'  the  Portuguese  maps  of  the 
period  were  to  a  large  extent  based  on  native  charts  and  sailing  directions. 

With  these  facts  before  us,  if  we  find  a  map  of  the  period  showing  a  large  land 
to  the  south-east  of  Asia  bearing  the  title  Jave  la  Grande,  the  natural  conclusion 
is  that  the  map-maker  has  intended  it  for  the  Java  Major  of  Polo ;  more  especially 

*  It  has  been  suggested  that  the  names  came  to  be  so  applied  because  Java  was  the 
original  seat  of  the  Javanese  empire,  which  extended  its  influence  also  over  the  south 
port  of  Sumatra. 

t  Mr.  Collingridge,  who,  though  his  conclusion*  may  not  be  accepted,  has  brought 
together  a  useful  body  of  facts  in  his  'Discovery  of  Australia/  suggests  a  political 
reason  for  the  northward  extension  of  Australia.  But  it  may  be  observed  that,  on  the 
supposition  of  fraudulent  alteration  of  maps,  it  would  have  been  as  easy  far  the 
Portuguese  to  invent  a  new  land  as  to  distort  a  known  one. 
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if,  as  is  the  case  with  the  French  maps,  we  find  a  lesser  Java  closely  adjoining.  On 
other  maps  of  the  period  the  name  Java  Major  is  constantly  applied  in  accordance 
with  Polo's  narrative.  Therefore,  apart  from  other  considerations,  the  Jave  la  Grande 
of  the  French  maps  should  represent  Java.  Now,  the  cartographer — starting  from 
the  idea,  natural  when  Sumatra  became  well  known  under  its  true  name,  that  the 
modern  Java  with  its  comparatively  small  area  was  the  Java  Minor  of  the  old 
traveller — would  naturally  place  his  Java  Major  in  the  unoccupied  region  to  the 
south.  If  he  sought  for  details  as  to  its  contour  in  the  representations  of  Java 
Major  on  the  maps  of  the  period,  he  would  merely  obtain  a  repetition  of  his  own 
Java  Minor,  of  which,  therefore,  we  should  find  a  reduplication  on  his  map.  Now,  it 
is  certainly  remarkable  that  on  the  earliest  known  Portuguese  map  of  the  islands, 
we  do  find  an  instance  of  such  reduplication,  though  arising  from  another  cause. 
The  map  attributed  to  Pero  Eeinel  applies  the  name  Java  to  the  southern  end  of 
Sumatra,  which  is  shown  as  separated  from  the  rest  of  the  island,  while  the  true 
Java,  greatly  exaggerated  in  width,  appears  to  the  south-east  as  Sumbawa,  though 
that  island  appears  also  in  its  true  place.  The  parallel  between  this  known  case 
and  the  one  we  are  supposing  is  certainly  very  close.*  Now,  if  we  take  the  so-called 
"  Harleian  "  map,  probably  the  earliest  of  its  type,  and  delete  those  parts  which  are 
evidently  hypothetical  (those  about  which  no  information  is  given),  we  do  obtain  a 
striking  general  resemblance  to  Java  as  known  at  the  time,  with  the  exception  only 
that  it  slopes  to  the  south-east  at  an  angle  of  about  18°  with  the  true  direction.  This 
is  at  least  not  a  greater  divergence  than,  as  we  have  remarked,  would  be  found  if 
Australia  were  intended ;  and,  more  than  this,  we  have  a  plausible  means  of  explain- 
ing  the  deviation  in  the  case  of  Java,  in  the  native  charts  lately  reconstructed  by 
Dr.  Tomaschek,  which  show  the  whole  line  of  the  Sunda  islands  as  running  in 
a  south-east  direction. 

To  account  for  such  a  use  of  his  material  by  the  cartographer,  we  should  suppose 
the  original  map  of  Java  to  be  a  rough  chart  intended  for  the  use  of  sailors,  or 
resulting  from  a  voyage  of  discovery  along  the  coa9t ;  either  with  no  scale  or  with 
one  unintelligible  to  the  copyist,f  who  would  therefore  fit  it  into  his  map  in  accord* 
ance  with  his  preconceived  ideas.  That  such  charts  were  in  existence  at  the  time 
is  shown  by  Dr.  Tomaschek's  work,  as  well  as  by  a  letter  of  Albuquerque,  to  which 
we  shall  recur  presently. 

The  only  European  navigators  whose  ships  are  known  to  have  visited  Java 
before  1530  were  the  Portuguese,  and  it  is  to  their  maps  that  we  must  look  for 
contemporary  representations  of  its  coasts.  A  good  idea  of  the  state  of  their 
knowledge  about  this  time  is  supplied  by  Dr.  Hamy's  paper  entitled  "  LHEuvre 
Geographique  des  Reinel  et  la  decouverte  des  Moluques,"  which  contains  some 
interesting  facts  bearing  upon  the  present  question.  The  writer  discusses  the  first 
voyage  to  the  Spice  islands — that  of  Dabreu  in  1511 — as  described  by  Galvano  in 
his  history  of  the  *  Discoveries  of  the  World.'  The  expedition  sailed  down  the 
eastern  coast  of  Sumatra  and  along  the  north  of  Java,  passing  between  the  main 
island  and  Madura,  and  then  proceeding  eastwards  past  the  chain  of  smaller  islands 
in  that  direction.  The  supposed  map  of  Reinel  already  alluded  to  shows  the  main 
results  of  the  voyage,  but  more  details  are  given  in  the  charts  of  the  Pilot  Rod- 
ciguez,  reproduced  by  San  tare  m  in  his  well-known  Atlas.    Dr.  Hamy  quotes  from 

*  A  curious  instance  of  the  accidental  shifting  of  the  position  of  an  island  occurs  on 
this  same  map.  The  island  of  Gunong  Api  (Una  de  Fugo)  is  shown  in  exactly  the 
flame  relation  to  the  false  Sumbawa  (Java)  which  it  really  bears  to  the  true  Sumbawa. 

t  It  has  been  suggested  that  Ptolemy's  great  exaggeration  of  the  size  of  Ceylon  was 
due  to  his  mistaking  the  intervals  between  the  lines  drawn  across  native  charts  for 
spaces  of  a  degree. 
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a  letter  of  Albuquerque  a  statement  which  seems  to  show  that  Rodriguez,  whose 
delineation  of  the  islands  is  superior  in  many  ways  to  that  of  his  contemporaries, 
had  to  some  extent  drawn  from  native  sources,  especially  from  a  large  map  by  a 
Javanese  pilot,  which  unfortunately  was  afterwards  destroyed.  Rodriguez's  charts' 
were  on  a  large  scale,  so  that  we  find  already  in  existence — quite  early  in  the 
sixteenth  century — material  such  as  could  have  been  drawn  upon  by  the  French 
cartographer ;  while  Parmentier's  voyage  of  1529  supplies  the  means  by  which  such 
material  could  reach  France.  Dr.  Hamy  gives  a  map  on  which  he  shows  in  red 
the  extent  of  coast-line  known  to  the  Portuguese  in  about  1519,  and  it  is  a  striking 
fact  that  his  red  line,  so  far  as  Java  is  concerned,  is  absolutely  identical  in  extent 
with  the  coasts  shown  on  the  French  map  on  the  supposition  that  Jave  la  Grande 
does  represent  Java. 

As  regards  the  contour  of  Jave  la  Grande,  it  is  to  be  observed  that,  owing  te 
the  piecing  together  of  the  data  by  the  cartographer,  a  certain  amount  of  alteration 
must  necessarily  have  been  made  in  order  to  effect  the  junction  with  Sumbawa. 
The  extreme  northern  portion  must  therefore  be  left  out  of  consideration  in 
comparing  the  form  with  that  of  Java.  The  most  striking  resemblance  is  to  be 
seen  in  the  south-west  corner,  where  the  bays  and  small  islands  are  in  close 
agreement  with  those  on  the  coast  of  Java.  The  distance  of  Madura  from  the 
coast — if  that  island  is  supposed  to  be  represented  by  the  Isles  de  Mayna  of  the 
French  map— is  the  most  serious  discrepancy,  but  this  is  small  compared  with 
the  known  shifting  of  positions  on  contemporary  maps.*  It  is  singular  also  that, 
with  the  other  two  groups  further  north,  we  have  just  the  three  islands  or  groups 
of  islands,  marked  in  red  on  Hamy's  map  as  known  to  the  Portuguese. 

Coming  next  to  the  nomenclature  of  the  French  maps,  we  face  peculiar 
difficulties,  as  the  readings  in  many  cases  are  evidently  corrupt,  and  discrepancies 
exist  between  the  different  copies  extant.  This  is  not  surprising  when  we  think  of 
the  corruptions  of  names  occurring  in  well-authenticated  maps,f  and  that  the  maps 
we  are  now  dealing  with  are  possibly  copies  from  a  French  prototype,  itself  baaed 
on  Portuguese  documents,  which  in  their  turn  may  have  owed  something  to  Arabic 
originals.  Another  difficulty  arises  from  the  paucity  of  names  possessing  any 
determinative  value.  A  few  points  of  interest  however  occur.  One  of  the  few 
legends  appearing  to  record  an  actual  place-name  occurs  near  the  great  bay  on  the 
north-east  coast,  where  we  find  the  words  Coste  de  Gracal.  This  exactly  occupies 
the  position  of  Gressie  or  Gressik  (Agacim  of  De  Barros,  Grece  of  many  Portuguese 
and  Dutch  maps,  Agracam  of  Mercator),  which  strangely  enough  was  the  first  place 
on  Java  at  which  the  Portuguese  are  known  to  have  landed.  The  name  was  re* 
ferred  by  Major  (Archceologia,  vol.  xliv.  p.  240)  to  a  Provencal  word  meaning 
"bowl,"  but  on  the  supposition  that  the  original  map-maker  was  a  native  of 
Provence,  the  case  might  merely  be  one  of  the  substitution  of  a  familiar  for  an 


♦  See  note  on  p.  428.  Another  instance  might  be  given  in  the  transference  of  two 
Javanese  names — Tuban  and  Agacim — to  Celebes,  on  various  maps  of  a  somewhat  later 
date. 

t  Perhaps  the  most  singular  corruptions  are  those  concerned  with  the  nomenclature; 
of  Bali  and  Lombok  on  maps  of  the  period.  In  Galvano's  account,  Lombok  is  name<a- 
Anjaao  (Aujane  of  Hakluyt),  apparently  from  the  great  volcano  Benjane,  its  most 
conspicuous  feature.  On  certain  maps  this  appears  as  Ancane,  while  in  others  again 
this  is  cut  in  two  and  applied  to  two  islands,  both  names  beginning  with  a  capita* 
("  Anc,"  *'  Ane  ">  In  the  Harleian  chart  it  appears  in  conjunction  with  a  corruption  of 
the  name  of  Bali,  and  the  whole  is  read  by  Mr.  Collingridge  as  "  Anda  ne  barche  '* 
("  No  boats  go  here  ")•  The  alteration  in  some  maps  of  "  Fin  de  iaoa  "  into  "  Fideida  " 
is  another  striking  instance  of  corruption. 
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unfamiliar  word.  Again,  on  the  west  coast,  we  find  on  the  French  maps  the 
Baie  Bresill,  and,  though  the  frequent  use  of  this  word  in  the  geographical 
nomenclature  of  the  period  makes  us  hesitate  to  found  any  argument  thereon,*  it  is 
interesting  to  find,  from  the  letter  of  Albuquerque  above  alluded  to,  that  the 
Javanese  map  seen  by  Rodriguez,  or  at  least  the  draught  of  it  made  by  him, 
included  the  "Terra  de  Brasyll."  It  is  possible  that  this  really  refers  to  the 
modern  Brazil,  but  at  this  early  date  (1512)  the  name  had  certainly  not  come  into 
general  use  as  an  appellation  for  that  country,  which  was  still  known  as  "  Terra 
Sancte  Cruris."  Traces  at  least  of  a  dual  use  of  the  term  about  this  time  occur 
elsewhere,  especially  in  the  confusion  shown  by  the  author  of  the  'Oopia  der 
newen  Zeitung,'  who  speaks  of  the  land  of  Presill  as  situated  near  a  strait  (?  the 
strait  of  Sunda),  and  as  extending  to  Malacca.  Mr.  Collingridge,  who  quotes 
Andrea  Corsali  as  mentioning  a  land  of  Brazil  near  the  Malay  archipelago,  imagines 
that  these  indications  refer  to  Australia ;  but  from  the  fact  that  Brazil  wood  is  a 
well-known  product  of  the  archipelago,  any  eastern  land  of  Brazil  would  much  more 
probably  lie  within  that  region.  Again,  the  large  island  off  the  coast  bears  the 
name  Lama,  or  Lame,  on  the  French  maps,  and  it  is  conceivable  that  this  might 
represent  the  termination  of  Sumatra  (Camatra),f  which  name  frequently  occurs 
with  a  break  in  the  middle  on  maps  of  the  period. 

It  is  to  be  regretted  that  the  early  Portuguese  and  Dutch  maps  give  very  scanty 
details  respecting  the  western  end  of  Java,  for  as  the  nomenclature  is  particularly 
full  on  the  corresponding  coast  of  Jave  la  Grande,  a  comparison  would  be  likely  to 
prove  interesting.  The  occurrence  of  Cap  de  Grace  on  this  coast  has  led  to  the 
suggestion  of  a  discovery  by  Provencal  navigators,  more  especially  as  one  copy  of 
the  map  appears  in  the  atlas  of  the  Provencal  pilot  Guiliaume  le  Testu.  The  French 
ship  said  to  have  reached  the  legendary  "  Island  of  Gold  "  soon  after  1527  (Journal, 
Tol.  xi.  p.  82)  is  at  least  as  likely  to  have  reached  a  point  on  the  south-west  coast 
of  Java  as  to  have  discovered  Australia.  In  this  case  we  should  suppose  that 
French  names  had  been  added  to  a  Portuguese  chart  by  the  French  pilot. 

On  the  supposition  of  a  reduplication  of  Java,  such  as  we  have  hinted  at,  we 
might  expect  to  find  a  repetition  of  names  on  the  west  coast  of  Java  itself,  and  on 
that  of  Jave  la  Grande,  but  here  again  the  paucity  of  names  on  the  former  removes 
the  opportunity  for  effective  comparison.  Still,  it  is  remarkable  that  the  only  two 
names  occurring  in  Western  Java,  the  R.  de  St.  P°  (Pedro  ?)  or  Pierre,  and  Coste 
P°uro,  should  have  their  counterparts  in  Jave  la  Grande  in  the  form  of  C.  de  St. 
Drao  (or  A°  J)  and  Coste  Blanche.  It  is  possible  that  some  clue  might  be  obtained 
by  an  examination  of  the  early  Portuguese  voyages,  with  a  view  to  explaining  the 
use  of  the  appellative  San  Pedro,  though  it  is  possible  that  the  legend  is  a  corruption 
of  the  word  "  padrao  "  (pillar),  for  we  are  told  in  Albuquerque's  commentaries  that  the 
pilot  Rodriguez  so  often  alluded  to  was  a  man  who  "  knew  very  well  how  to  set  up 
a  memorial  monument  if  it  were  required  "  (Hakluyt  Soc.  Ed.,  vol.  iiu  p.  162). 

A  word  or  two  may  be  devoted  to  the  islands  shown  on  the  French  maps  in  the 
sea  to  the  north-east  of  Jave  la  Grande,  which  seem  to  present  examples  of  undoubted 
Portuguese  words.  The  Yles  de  Aliofer  are  evidently  named  from  the  word  Alojfar 
(Arabic  taken  over  into  Portuguese),  "  seed-pearl."  The  next  group  is  named  Y*  de 
Tubaros — Isle  of  Sharks — in  the  Harleian  map,  and  this  is  interesting  in  view  of 
the  comparatively  early  date  of  this  particular  map,  for  in  another  of  the  series 


♦  It  has  been  suggested  that  the  "Baie  Bresill"  has  been  derived  from  the 
"  Brasilia  "  applied  to  the  supposed  southern  continent  by  Orontius  Finaeus  (1531). 
t  C  on  some  old  maps  being  hardly  distinguishable  from  L. 
X  The  variation  in  different  French  maps  shows  that  there  is  some  corruption  here. 
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(the  so-called  Henri  II.  map)  the  name  has  been  translated  Y*  de  Marsouyns  (lab 
of  Porpoises).  It  is  impossible  to  decide  in  what  relation  these  islands  stand  to  the 
other  parts  of  the  map.  It  may  be  intended  either  to  show  their  supposed  position 
with  respect  to  Jave  la  Grande  on  the  one  hand,  or  the  archipelago  and  Pacific 
ocean  *  on  the  other,  or  merely  to  indicate  that  islands  whence  oertain  commodities 
were  obtained  lay  in  the  seas  to  the  east.  It  is  difficult  to  find  any  evidence  respect- 
ing the  application  of  such  names  by  the  Portuguese,  and  as  both  seed-pearls  and 
shark's  fins  are  well-known  products  of  the  archipelago,  the  names  would  apply 
equally  to  many  islands.  An  island  of  Turtles  figures  in  the  narratives  of  the 
Portuguese  historians,  and  in  some  modern  maps  a  Turtle  island  is  placed  close  to 
Bawean  ("  Isle  of  Swine  "  in  Javanese),  which  would,  on  one  supposition,  correspond 
in  position  with  the  Y*  de  Tubaros.  It  does  not  seem  impossible  that  the  Portu- 
guese may  have  mistranslated  a  native  name  in  this  case.  A  possible  explanation  of 
one  of  the  names  applied  to  the  third  group  (Isles  de  Mayna,  or  Magaa)  is  that  it  is 
a  corruption  of  the  Ilhas  das  Magans  (Mace  islands),  by  which  name  Banda  was 
often  known.  In  this  case  the  name  Saill  applied  to  the  smaller  island  near  it 
might  stand  for  Ceram,  named  Seillan  in  its  proper  place  on  the  Harleian  chart. 

In  conclusion,  it  may  be  observed  that,  though  the  divergence  in  size  appears 
much  more  serious  in  the  comparison  of  Jave  la  Grande  with  Java  than  with  Australia, 
the  lesser  divergence  in  the  latter  case  is  really  the  more  important,  as  in  this  the 
whole  argument  is  based  almost  solely  on  considerations  of  size.  In  favour  of  the 
identification  with  Java  is  the  fact  that  this  puts  no  strained  construction  on 
the  data,  but  supposes  Jave  la  Grande  simply  to  represent  the  island  so  named  at 
the  time.  In  any  case,  the  slight  reliance  to  be  placed  on  the  French  maps  with 
respect  to  outlying  parts  of  the  world,  and  the  influence  still  exercised  by  the  old 
writers,  is  shown  by  their  delineation  of  Japan,  the  insertion  of  an  Isle  des  Geants 
in  the  Southern  Indian  ocean,  and  of  Catigara  on  the  west  coast  of  South  America, 
as  also  by  the  fictitious  coast-line  of  a  southern  continent  with  numerous  bays  and 
rivers,  shown  in  the  later  versions.  This  should  surely  make  us  hesitate  to  base  so 
important  assumption  as  that  of  a  discovery  of  Australia  in  the  sixteenth  century 
on  their  unsupported  testimony. 
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By  Sir  JOHN  MURRAY,  K.G.B.,  F.R.S.,  D.SC,  LL.D. 

In  his  opening  Address  to  the  members  of  the  British  Association  at  the  Ipswich 
meeting,  the  President  cast  a  retrospective  glance  at  the  progress  that  had  taken 
place  in  the  several  branches  of  scientific  inquiry  from  the  time  of  the  formation  of 
the  Association  in  1831  down  to  1895,  the  year  in  which  were  published  the  last 
two  of  the  fifty  volumes  of  Reports  containing  the  scientific  results  of  the  voyage 
of  H.M.S.  Challenger.  In  that  very  able  and  detailed  review  there  is  no  reference 
whatever  to  the  work  of  the  numerous  expeditions  which  had  been  fitted  out  by 


*  In  this  case,  the  Isle  of  Sharks  would,  of  course,  represent  the  island  of  that  name 
touched  at  by  Magellan,  and  a  comparison  with  other  maps  on  which  this  is  shown 
would  seem  to  favour  this  view.  The  identification  of  the  other  groups  would,  however, 
be  a  difficulty. 

t  Presidential  address  to  the  geographical  section  of  the  British  Association,  Dover, 
September  14,  1899.    Map,  p.  472. 


OCEANOGRAPHY.  427 

this  and  other  countries  for  the  exploration  of  the  depths  of  the  sea,  nor  is  there 
any  mention  of  the  great  advance  in  our  knowledge  of  the  ocean  during  the  period 
of  sixty-five  years  then  under  consideration.  This  omission  may  be  accounted  for 
by  the  fact  that,  at  the  time  of  the  formation  of  the  British  Association,  knowledge 
concerning  the  ocean  was,  literally  speaking,  superficial.  The  study  of  marine 
phenomena  had  hitherto  been  almost  entirely  limited  to  the  surface  and  shallow 
waters  of  the  ocean,  to  the  survey  of  coasts  and  of  oceanic  routes  directly  useful 
for  commercial  purposes.  Down  to  that  time  there  had  been  no  systematic 
attempts  to  ascertain  the  physical  and  biological  conditions  of  those  regions  of  the 
Earth's  surface  covered  by  the  deeper  waters  of  the  ocean ;  indeed,  most  of  the 
apparatus  necessary  for  such  investigations  had  not  yet  been  invented. 

The  difficulties  connected  with  the  exploration  of  the  greater  depths  of  the 
sea  arise  principally  from  the  fact  that,  in  the  majority  of  cases,  the  observations 
are  necessarily  indirect.  At  the  surface  of  the  ocean  direct  observation  is  possible, 
but  our  knowledge  of  the  conditions  prevailing  in  deep  water,  and  of  all  that  is 
there  taking  place,  is  almost  wholly  dependent  on  the  correct  working  of  instru- 
ments, the  action  of  which  at  the  critical  moment  is  hidden  from  sight. 

It  was  the  desire  to  establish  telegraphic  communication  between  Europe  and 
America  that  gave  the  first  direct  impulse  to  the  scientific  exploration  of  the  great 
ocean-basins,  and  at  the  present  day  the  survey  of  new  cable  routes  still  yields 
each  year  a  large  amount  of  accurate  knowledge  regarding  the  floor  of  the  ocean. 
Immediately  before  the  Challenger  expedition  there  was  a  marked  improvement 
in  all  the  apparatus  used  in  marine  investigations,  and  thus  during  the  Challenger 
expedition  the  great  ocean-basins  were  for  the  first  time  systematically  and 
successfully  explored.  This  expedition,  which  lasted  for  nearly  four  years,  was 
successful  beyond  the  expectations  of  its  promoters,  and  opened  out  a  new  era  in 
the  study  of  oceanography.  A  great  many  sciences  were  enriched  by  a  grand 
accumulation  of  new  facts.  Large  collections  were  sent  and  brought  home,  and 
were  subsequently  described  by  specialists  belonging  to  almost  every  civilized 
nation.  Since  the  Challenger  expedition  there  has  been  almost  a  revolution  in  the 
methods  employed  in  deep-sea  observations.  The  most  profound  abysses  of  the 
ocean  are  now  being  everywhere  examined  by  sailors  and  scientific  men  with 
increasing  precision,  rapidity,  and  success. 

The  recognition  of  oceanography  as  a  distinct  branch  of  science  may  be  said  to 
date  from  the  commencement  of  the  Challenger  investigations.  The  fuller  know- 
ledge we  now  possess  about  all  oceanic  phenomena  has  had  a  great  modifying  influ- 
ence on  many  general  conceptions'  as  to  the  nature  and  extent  of  those  changes 
which  the  crust  of  the  earth  is  now  undergoing  and  has  undergone  in  past  geological 
times.  Our  knowledge  of  the  ocean  is  still  very  incomplete.  So  much  has,  how- 
ever, already  been  acquired  that  the  historian  will,  in  all  probability,  point  to  the 
oceanographical  discoveries  during  the  past  forty  years  as  the  most  important 
addition  to  the  natural  knowledge  of  our  planet  since  the  great  geographical 
voyages  associated  with  the  names  of  Columbus,  Da  Gama,  and  Magellan,  at  the 
end  of  the  fifteenth  and  the  beginning  of  the  sixteenth  centuries. 

It  is  not  my  intention  on  this  occasion  to  attempt  anything  like  a  general 
review  of  the  present  state  of  oceanographic  science.  But,  as  nearly  all  the  samples 
of  marine  deposits  collected  during  the  past  thirty  years  have  passed  through  my 
hands,  I  shall  endeavour  briefly  to  point  out  what,  in  general,  their  detailed  ex- 
amination  teaches  with  respect  to  the  present  condition  of  the  floor  of  the  ocean, 
and  I  will  thereafter  indicate  what  appears  to  me  to  be  the  bearing  of  some  of 
these  results  on  speculations  as  to  the  evolution  of  the  existing  surface  features  of 
our  planet. 
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Depth  of  the  Ocean. 

All  measurements  of  depth,  by  which  we  ascertain  the  relief  of  that  part  of 
the  earth's  crust  covered  by  water,  are  referred  to  the  sea-surface ;  the  measure- 
ments of  height  on  the  land  are  likewise  referred  to  sea-level.  It  is  admitted 
that  the  ocean  has  a  very  complicated  undulating  surface,  in  consequence  of  the 
attraction  which  the  heterogeneous  and  elevated  portions  of  the  lithosphere  exercise 
on  the  liquid  hydrosphere.  In  the  opinion  of  geodesists  the  geoid  may  in  some 
places  depart  from  the  figure  of  the  spheroid  by  1000  feet  Still  it  is  not  likely 
that  this  surface  of  the  geoid  departs  so  widely  from  the  mean  ellipsoidal  form  as 
to  introduce  a  great  error  into  our  estimates  of  the  elevations  and  depressions  on 
the  surface  of  the  lithosphere. 

The  soundings  over  the  water-surface  of  the  globe  have  accumulated  at  a  rapid 
rate  during  the  past  fifty  years.  In  the  shallow  water,  where  it  is  necessary  to 
know  the  depth  for  purposes  of  navigation,  the  soundings  may  now  be  spoken  of 
as  innumerable ;  the  100-fathom  line  surrounding  the  land  can  therefore  often  be 
drawn  in  with  much  exactness.  Compared  with  this  shallow-water  region,  the 
soundings  in  deep  water  beyond  the  100-fathom  line  are  much  less  numerous; 
each  year,  however,  there  are  large  additions  to  our  knowledge.  Within  the 
last  decade  over  ten  thousand  deep  soundings  have  been  taken  by  British  ships 
alone.  The  deep  soundings  are  scattered  over  the  different  ocean-basins  in  varying 
proportions,  being  now  most  numerous  in  the  North  Atlantic  and  South-west 
Pacific,  and  in  these  two  regions  the  contour-lines  of  depth  may  be  drawn  in  with 
greater  confidence  than  in  the  other  divisions  of  the  great  ocean-basins.  It  may 
be  pointed  out  that  659  soundings  taken  quite  recently  during  cable  surveys  in  the 
North  Atlantic,  although  much  closer  together  than  is  usually  the  case,  and  yield* 
iog  much  detailed  information  to  cable  engineers,  have,  from  a  general  point  of 
view,  necessitated  but  little  alteration  in  the  contour-lines  drawn  on  the  Challenger 
bathymetrical  maps  published  in  1895.  Again,  the  recent  soundings  of  the 
German  s.s.  Valdivia  in  the  Atlantic,  Indian,  and  Southern  oceans  have  not  caused 
very  great  alteration  in  the  positions  of  the  contour-lines  on  the  Challenger  maps, 
if  we  except  one  occasion  in  the  South  Atlantic  when  a  depth  of  2000  fathoms  was 
expected  and  the  sounding  machine  recorded  a  depth  of  only  536  fathoms,  and 
again  in  the  great  Southern  ocean  when  depths  exceeding  3000  fathoms  were 
obtained  in  a  region  where  the  contour-lines  indicated  between  1000  and  2000 
fathoms.  This  latter  discovery  suggests  that  the  great  depth  recorded  by  Roes  to 
the  south-east  of  South  Georgia  may  not  be  very  far  from  the  truth. 

I  have  redrawn  the  several  contour-lines  of  depth  in  the  great  ocean-basins, 
after  careful  consideration  of  the  most  recent  data,  and  these  may  now  be  regarded 
as  a  somewhat  close  approximation  to  the  actual  state  of  matters,  with  the  possible 
exception  of  the  great  Southern  and  Antarctic  oceans,  where  there  are  relatively  few 
soundings,  but  where  the  projected  antarctic  expeditions  should  soon  be  at  work. 
On  the  whole,  it  may  be  said  that  the  general  tendency  of  recent  soundings  is  to 
extend  the  area  with  depths  greater  than  1000  fathoms,  and  to  show  that  numerous 
volcanic  cones  rise  from  the  general  level  of  the  floor  of  the  ocean-basins  up  to 
various  levels  beneath  the  sea-surface. 

The  areas  marked  out  by  the  contour-lines  of  depth  are  now  estimated  as 
follows : — 

Between  the  shore  and    100  fins.,    7,000,000  sq.  geo.  m.  (or    7  per  cent  of  the  sea-bed) 
100    „    1000    „      10,000,000    „        „      (or  10        „  „  n    ) 

1000    „    2000    „      22,000,000    „        „      (or  21         „  „  w     ) 

2000    „    3000    „      57,000,000    „        „      (or  55        „  „  m  .  ) 

Over  3000  fathoms,  7,000,000  „      (or    7        „  „  „    ) 

103,000,000  sq.  geo.  m.      100  per  cent. 
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From  these  results  it  appears  that  considerably  more  than  half  of  the  sea-floor  lies 
at  a  depth  exceeding  2000  fathoms,  or  over  two  geographical  miles.  It  is  interesting 
to  note  that  the  area  within  the  100-fathom  line  occupies  7,000,000  square  geo- 
graphical miles,  whereas  the  area  occupied  by  the  next  succeeding  900  fathoms 
(viz.  between  100  and  1000  fathoms)  occupies  only  10,000,000  square  geographical 
miles.  This  points  to  a  relatively  rapid  descent  of  the  sea-floor  along  the  continental 
slopes  between  100  and  1000  fathoms,  and  therefore  confirms  the  results  gained  by 
actual  soundings  in  this  region,  many  of  which  indicate  steep  inclines  or  even 
perpendicular  cliffs.  Not  only  are  the  continental  slopes  the  seat  of  many  deposit- 
slips  and  seismic  disturbances,  but  Mr.  Benest  has  given  good  reasons  for  believing 
that  underground  rivers  sometimes  enter  the  sea  at  depths  beyond  100  fathoms, 
and  there  bring  about  sudden  changes  in  deep  water.  Again,  the  relatively  large 
ares  covered  by  the  continental  shelf  between  the  shore-line  and  100  fathoms  points 
to  the  wearing  away  of  the  land  by  current  and  wave  action. 

On  the  Challenger  charts  all  areas  where  the  depth  exceeds  3000  fathoms  have 
been  called  "  deeps,"  and  distinctive  names  have  been  conferred  upon  them.  Forty- 
three  such  depressions  are  now  known,  and  the  positions  of  these  are  shown  on  the 
map  here  exhibited ;  twenty-four  are  situated  in  the  Pacific  ocean,  three  in  the 
Indian  ocean,  fifteen  in  the  Atlantic  ocean,  and  one  in  the  Southern  and  Antarctic 
oceans.  The  area  occupied  by  these  thirty-nine  deeps  is  estimated  at  7,152,000 
square  geographical  miles,  or  about  7  per  cent,  of  the  total  water-surface  of  the 
globe.  Within  these  deeps  over  250  soundings  have  been  recorded,  of  which 
twenty-four  exceed  4000  fathoms,  including  three  exceeding  5000  fathoms. 

Depths  exceeding  4000  fathoms  (or  4  geographical  miles)  have  been  recorded 
within  eight  of  the  deeps,  viz.  in  the  North  Atlantic  within  the  Nares  deep ;  in 
the  Antarctic  within  the  Boss  deep;  in  the  Banda  sea  within  the  Weber  deep;  in 
the  North  Pacific  with  the  Challenger,  Tuscarora,  and  Sapau  deeps ;  and  in  the 
South  Pacific  within  the  Aldrich  and  Richards  deeps.  Depths  exceeding  5000 
fathoms  have  been  hitherto  recorded  only  within  the  Aldrich  deep  of  the  South 
Pacific,  to  the  east  of  the  Kermadecs  and  Friendly  islands,  where  the  greatest  depth 
is  5155  fathoms,  or  530  feet  more  than  5  geographical  miles,  being  about  2000  feet 
more  below  the  level  of  the  sea  than  the  summit  of  Mount  Everest  in  the  Himalayas 
is  above  it.  The  levels  on  the  surface  of  the  lithosphere  thus  oscillate  between  the 
limits  of  about  10  geographical  miles  (more  than  18  kilometers). 

Temperatube  of  the  Ocean-floob. 

Our  knowledge  of  the  temperature  on  the  floor  of  the  ocean  is  derived  from 
observations  in  the  layers  of  water  immediately  above  the  bottom  by  means  of 
deep-sea  thermometers,  from  the  electric  resistance  of  telegraph  cables  resting  on 
the  bed  of  the  great  ocean-basins,  and  from  the  temperature  of  large  masses  of  mud 
and  ooze  brought  up  by  the  dredge  from  great  depths.  These  observations  are  now 
sufficiently  numerous  to  permit  of  some  general  statements  as  to  the  distribution 
of  temperature  over  the  bottom  of  the  great  oceans. 

All  the  temperatures  recorded  up  to  the  present  time  in  the  sub-surface  waters 
of  the  open  ocean  indicate  that  at  a  depth  of  about  100  fathoms  seasonal  variation 
of  temperature  disappears.  Beyond  that  depth  there  is  a  constant,  or  nearly 
constant,  temperature  at  any  one  place  throughout  the  year.  In  some  special 
positions,  and  under  some  peculiar  conditions,  a  lateral  shifting  of  large  bodies  of 
water  takes  place  on  the  floor  of  the  ocean  at  depths  greater  than  100  fathoms. 
This  phenomenon  has  been  well  illustrated  by  Prof.  Libbey  off  the  east  coast  of 
North  America,  where  the  Gulf  stream  and  Labrador  current  run  side  by  side  in 
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opposite  directions.  This  lateral  shifting  cannot,  however,  be  called  iwimnal,  for 
it  appears  to  be  effected  by  violent  storms,  or  strong  off-shore  winds  bringing  up 
colder  water  from  considerable  depths  to  supply  the  place  of  the  surface  drift,  so 
that  the  colder  water  covers  stretches  of  the  ocean's  bed  which  under  normal  con- 
ditions are  overlaid  by  warmer  strata  of  water.  Sudden  changes  of  temperature 
like  these  cause  the  destruction  of  innumerable  marine  animals,  and  produce  very 
marked  peculiarities  in  the  deposits  over  the  areas  thus  affected. ' 

It  is  estimated  that  92  per  cent,  of  the  entire  sea-floor  has  a  temperature  lower 
than  40°  Fahr.  This  is  in  striking  contrast  to  the  temperature  prevailing  at  the 
surface  of  the  ocean,  only  16  per  cent,  of  which  has  a  mean  temperature  under 
40°  Fahr.  The  temperature  over  nearly  the  whole  of  the  floor  of  the  Indian  ocean 
in  deep  water  is  under  35°  Fahr.  A  similar  temperature  occurs  over  a  large  part 
of  the  South  Atlantic  and  certain  parts  of  the  Pacific,  but  at  the  bottom  of  the 
North  Atlantic  basin  and  over  a  very  large  portion  of  the  Pacific  the  temperature 
is  higher  than  35°  Fahr.  In  depths  beyond  2000  fathoms,  the  average  temperature 
over  the  floor  of  the  North  Atlantic  is  about  2°  Fahr.,  above  the  average  tempera- 
ture at  the  bottom  of  the  Indian  ocean  and  South  Atlantic,  while  the  average 
temperature  of  the  bed  of  the  Pacific  is  intermediate  between  these. 

It  is  admitted  that  the  low  temperature  of  the  deep  sea  has  been  acquired  at 
the  surface  in  polar  and  sub-polar  regions,  chiefly  within  the  higher  latitudes  of 
the  southern  hemisphere,  where  the  cooled  surface  water  sinks  to  the  bottom  and 
spreads  slowly  over  the  floor  of  the  ocean  into  equatorial  regions.  These  cold 
waters  carry  with  them  into  the  deep  sea  the  gases  of  the  atmosphere,  which  are 
everywhere  taken  up  at  the  surface  according  to  the  known  laws  of  gas  absorp- 
tion. In  this  way  myriads  of  living  animals  are  enabled  to  carry  on  their  existence 
at  all  depths  in  the  open  ocean.  The  nitrogen  remains  more  or  less  constant 
at  all  times  and  places,  but  the  proportion  of  oxygen  is  frequently  much  reduced 
in  deep  water,  owing  to  the  processes  of  oxidation  and  respiration  which  are  there 
going  on. 

The  deep  sea  is  a  region  of  darkness  as  well  as  of  low  temperature,  for  the 
direct  rays  of  the  sun  are  wholly  absorbed  in  passing  through  the  superficial  layers 
of  water.  Plant-life  is  in  consequence  quite  absent  over  93  per  cent,  of  the  bottom 
of  the  ocean,  or  66  per  cent,  of  the  whole  surface  of  the  lithosphere.  The  abundant 
deep-sea  fauna,  which  covers  the  floor  of  the  ocean,  is  therefore  ultimately  dependent 
for  food  upon  organic  matter  assimilated  by  plants  near  its  surface,  in  the  shallower 
waters  near  the  coast-lines,  and  on  the  surface  of  the  dry  land  itself. 

As  has  been  already  stated,  about  7,000,000  square  geographical  miles  of  the 
sea-floor  lies  within  the  100-fathom  line,  and  this  area  is  in  consequence  subject  to 
seasonal  variations  of  temperature,  to  strong  currents,  to  the  effects  of  sunlight, 
and  presents  a  great  variety  of  physical  conditions.  The  planktonic  plant-life  is 
here  reinforced  by  the  littoral  seaweeds,  and  animal  life  is  very  abundant.  About 
40  per  cent,  of  the  water  over  the  bottom  of  this  shallow- water  area  has  a  mean 
temperature  under  40°  Fahr.,  while  20  per  cent,  has  a  mean  temperature  between 
40°  and  60°  Fahr.,  and  40  per  cent,  a  temperature  of  over  60°  Fahr. 

It  follows  from  this  that  only  3  per  cent,  of  the  floor  of  the  ocean  presents 
conditions  of  temperature  favourable  for  the  vigorous  growth  of  corals  and  those 
other  benthonic  organisms  which  make  up  coral  reefs  and  require  a  temperature  of 
over  60°  Fahr.  all  the  year  round.  On  the  other  hand,  more  than  half  of  the  surface 
of  the  ocean  has  a  temperature  which  never  falls  below  60°  Fahr.  at  any  time  of 
the  year.  In  these  surface-waters  with  a  high  temperature  the  shells  of  pelagic 
molluscs,  foraminifera,  algae,  and  other  planktonic  organisms,  are  secreted  in  great 
abundance,  and  fall  to  the  bottom  after  death. 
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It  thus  happens  that,  at  the  present  time,  over  nearly  the  whole  floor  of  the 
ocean  we  have  mingled  in  the  deposits  the  remains  of  organisms  which  bad  lived 
under  widely  different  physical  conditions,  since  the  remains  of  organisms  which 
lived  in  tropical  sunlight,  and  in  water  at  a  temperature  above  80°  Fahr.,  all  their 
lives,  now  lie  buried  in  the  same  deposit  on  the  sea-floor  together  with  the  remains 
of  other  organisms  which  lived  all  their  lives  in  darkness  and  at  a  temperature  near 
to  the  freezing-point  of  fresh  water. 

Maeinb  Deposits  on  the  Ocean-floor. 

The  marine  deposits  now  forming  over  the  floor  of  the  ocean  present  many 
interesting  peculiarities  according  to  their  geographical  and  bathymetrical  position. 
On  the  continental  shelf,  within  the  100-fathom  line,  sands  and  gravels  predomi- 
nate, while  on  the  continental  slopes  beyond  the  100-fathom  line,  blue  muds,  green 
muds,  and  red  muds,  together  with  volcanic  muds  and  coral  muds,  prevail,  the 
two  latter  kinds  of  deposits  being,  however,  more  characteristic  of  the  shallow 
water  around  oceanic  islands.  The  composition  of  all  these  terrigenous  deposits 
depends  on  the  structure  of  the  adjoining  land.  Around  continental  shores,  except 
where  coral  reefs,  limestones,  and  volcanic  rocks  are  present,  the  materials  consist 
principally  of  fragments  and  minerals  derived  from  the  disintegration  of  the  ancient- 
rocks  of  the  continents,  the  most  characteristic  and  abundant  mineral  species  being 
quartz.  River  detritus  extends  in  many  instances  far  from  the  land,  while  off  high 
and  bold  coasts,  where  no  large  rivers  enter  the  sea,  pelagic  conditions  may  be 
found  in  somewhat  close  proximity  to  the  shore-line.  It  is  in  these  latter  positions 
that  green  muds  containing  much  glauconite,  and  other  deposits  containing  many 
phosphatic  nodules,  have  for  the  most  part  been  found ;  as,  for  instance,  off  the 
eastern  coast  of  the  United  States,  off  the  Gape  of  Good  Hope,  and  off  the  eastern 
coasts  of  Australia  and  Japan.  The  presence  of  glauconitic  grains  and  phosphatic 
nodules  in  the  deposit  at  these  places  appears  to  be  very  intimately  associated  with 
a  great  annual  range  of  temperature  in  the  surface  and  shallow  waters,  and  the 
consequent  destruction  of  myriads  of  marine  animals.  As  an  example  of  this 
phenomenon  may  be  mentioned  the  destruction  of  the  tile-fish  in  the  spring  of  1882 
off  the  eastern  coast  of  North  America,  when  a  layer,  6  feet  in  thickness,  of  dead 
fish  and  other  marine  animals,  was  believed  to  cover  the  ocean-floor  for  many 
square  miles. 

In  all  the  terrigenous  deposits  the  evidences  of  the  mechanical  action  of  tides, 
of  currents,  and  of  a  great  variety  of  physical  conditions,  may  almost  everywhere 
be  detected,  and  it  is  possible  to  recognize  in  these  deposits  an  accumulation 
of  materials  analogous  to  many  of  the  marine  stratified  rocks  of  the  continents, 
such  as  sandstones,  quartzites,  shales,  marls,  greensands,  chalks,  limestones,  con- 
glomerates, and  volcanic  grits. 

With  increasing  depth  and  distance  from  the  continents  the  deposits  gradually 
lose  their  terrigenous  character,  the  particles  derived  directly  from  the  emerged 
land  decrease  in  size  and  in  number,  the  evidences  of  mechanical  action  disappear, 
and  the  deposits  pass  slowly  into  what  have  been  called  pelagic  deposits  at  an 
average  distance  of  about  200  miles  from  continental  coast-lines.  The  materials 
composing  pelagic  deposits  are  not  directly  derived  from  the  disintegration  of  the 
continents  and  other  land-surfaces.  They  are  largely  made  up  of  the  shells  and 
skeletons  of  marine  organisms  secreted  in  the  surface  waters  of  the  ocean,  con- 
sisting either  of  carbonate  of  lime,  such  as  pelagic  molluscs,  pelagic  foraminifera, 
and  pelagic  algae,  or  of  silica,  such  as  diatoms  and  radiolarians.  The  inorganic 
constituents  of  the  pelagic  deposits  are  for  the  most  part  derived  from  the  attrition 
of  floating  pumice,  from  the  disintegration  of  water-logged  pumice,  from  showers  of 
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volcanic  ashes,  and  from  the  debris  ejected  from  submarine  volcanoes,  together 
with  the  products  of  their  decomposition.  Quartz  particles,  which  play  so  im- 
portant a  role  in  the  terrigenous  deposits,  are  almost  wholly  absent,  except  where 
the  surface  waters  of  the  ocean  are  affected  by  floating  ice,  or  where  the  prevailing 
winds  have  driven  the  desert  sands  far  into  the  oceanic  areas.  Glauoonite  is  like- 
wise absent  from  these  abysmal  regions.  The  various  kinds  of  pelagic  deposits  are 
named  according  to  their  characteristic  constituents,  pteropod  oozes,  globigerina 
oozes,  diatom  oozes,  radiolarian  oozes,  and  red  clay. 

The  distribution  of  the  deep-sea  deposits  over  the  floor  of  the  ocean  is  shown 
on  the  map  here  exhibited,  but  it  must  be  remembered  that  there  is  no  sharp  line 
of  demarcation  between  them;  the  terrigenous  pas 3  gradually  into  the  pelagic 
deposits,  and  the  varieties  of  each  of  these  great  divisions  also  pass  insensibly 
the  one  into  the  other,  so  that  it  is  often  difficult  to  fix  the  name  of  a  given 
sample. 

On  another  map  here  exhibited  the  percentage  distribution  of  carbonate  of  lime 
in  the  deposits  over  the  floor  of  the  ocean  has  been  represented,  the  results  being 
founded  on  an  extremely  large  number  of  analyses.  The  results  are  also  shown 
in  the  following  table  : — 

Sq.  geo.  miles.  Percentage. 

Over    75  per  cent.  CaCO, 6,000,000  5*8 

50  to    75        „  „         24,000,000  232 

25  to    50        ,.  „         14,000,000  185 

Under  25        „  , 59,000,000  57*5 

103,000,000  100 

The  carbonate  of  lime  shells  derived  from  the  surface  play  a  great  and  puzzling 
rSle  in  all  deep-sea  deposits,  varying  in  abundance  according  to  the  depth  of  the 
ocean  and  the  temperature  of  the  surface  waters.  In  tropical  regions  removed 
from  land,  where  the  depths  are  less  than  600  fathoms,  the  carbonate  of  lime  due 
to  the  remains  of  these  organisms  from  the  surface  may  rise  to  80  or  90  per  cent. ; 
with  increase  of  depth,  and  under  the  same  surface  conditions,  the  percentage  of 
carbonate  of  lime  slowly  diminishes,  till,  at  depths  of  about  2000  fathoms,  the 
average  percentage  falls  to  about  60,  at  2400  fathoms  to  about  30,  and  at  about 
2600  fathoms  to  about  10,  beyond  which  depth  there  may  be  only  traces  of 
carbonate  of  lime  due  to  the  presence  of  surface  (hells.  The  thin  and  more  delicate 
surface  shells  first  disappear  from  the  deposits,  the  thicker  and  denser  ones  alone 
persist  to  greater  depths.  A  careful  examination  of  a  large  number  of  observations 
shows  that  the  percentage  of  carbonate  of  lime  in  the  deposits  falls  off  much  more 
rapidly  at  depths  between  2200  and  2500  fathoms  than  at  other  depths. 

The  red  clay,  which  occurs  in  all  the  deeper  stretches  of  the  ocean  far  from 
land,  and  covers  nearly  half  of  the  whole  sea-floor,  contains — in  addition  to  volcanic 
debris^  clayey  matter,  the  oxides  of  iron  and  manganese — numerous  remains  of 
whales,  sharks,  and  other  fishes,  together  with  zeolitic  crystals,  manganese  nodules, 
and  minute  magnetic  spherules,  which  are  believed  to  have  a  cosmic  origin.  One 
haul  of  a  small  trawl  in  the  Central  Pacific  brought  to  the  surface  on  one  occasion, 
from  a  depth  of  about  2}  miles,  many  bushels  of  manganese  nodules,  along  with 
fifteen  hundred  sharks'  teeth,  over  fifty  fragments  of  earbones  and  other  bones  of 
whales.  Some  of  these  organic  remains,  such  as  the  Carcharodon  and  Lamna  teeth 
and  the  bones  of  the  ziphioid  whales,  belong  apparently  to  extinct  species.  One 
or  two  of  these  sharks'  teeth,  earbones,  or  cosmic  spherules,  may  be  occasionally 
found  in  a  globigerina  ooze,  but  their  occurrence  in  this  or  any  deposits  other  than 
red  clay  is  extremely  rare. 
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Oar  knowledge  of  the  marine  deposits  is  limited  to  the  superficial  layers ;  as  a 
rule  the  6ounding-tube  does  not  penetrate  more  than  6  or  8  inches,  but  in  some 
positions  the  sounding-tube  and  dredge  have  been  known  to  sink  fully  2  feet  into 
the  deposit.  Sometimes  a  red  clay  is  overlaid  by  a  globigerina  ooze,  more  frequently 
a  red  clay  overlies  a  globigerina  ooze,  the  transition  between  the  two  layers  being 
either  abrupt  or  gradual.  In  some  positions  it  is  possible  to  account  for  these 
layers  by  referring  them  to  changes  in  the  condition  of  the  surface  waters,  but 
in  other  situations  it  seems  necessary  to  call  in  elevations  and  subsidences  of  the 
sea-floor. 

If  the  whole  of  the  carbonate  of  lime  shells  be  removed  by  dilute  acid  from  a 
typical  sample  of  globigerina  ooze,  the  inorganic  residue  left  behind  is  quite  similar 
in  composition  to  a  typical  red  clay.    This  suggests  that  possibly,  owing  to  some 
hypogene  action,  such  as  the  escape  of  carbonic  acid  through  the  sea-floor,  a  deposit 
that  once  was  a  globigerina  ooze  might  be  slowly  converted  into  a  red  clay.     How- 
ever, this  is  not  the  interpretation  which  commends  itself  after  an  examination  of 
all  the  data  at  present  available;   a  consideration  of  the  rate  of  accumulation 
probably  affords  a  more  correct  interpretation.     It  appears  certain  that  the  terri- 
genous deposits  accumulate  much  more  rapidly  than  the  pelagic  deposits.     Among 
the  pelagic  deposits  the  pteropod  and  globigerina  oozes  of  the  tropical  regions, 
being  made  up  of  the  calcareous  shells  of  a  much  larger  number  of  tropical  species, 
apparently  accumulate  at  a  greater  rate  than  the  globigerina  oozes  in  extra-tropical 
areas.     Diatom  ooze  being  composed  of  both  calcareous  and  siliceous  organisms  has 
again  a  more  rapid  rate  of  deposition  than  radiolarian  ooze.     In  red  clay  the 
minimum  rate  of  accumulation  takes  place.     The  number  of  sharks'  teeth,  of  ear- 
bones  and  other  bones  of  cetaceans,  and  of  cosmic  spherules,  in  a  deposit  may 
indeed  be  taken  as  a  measure  of  the  rate  of  deposition.     These  spherules,. teeth,  and 
bones  are  probably  more  abundant  in  the  red  clays,  because  few  other  substances 
there  fall  to  the  bottom  to  cover  them  up,  and  they  thus  form  an  appreciable  part 
of  tbe  whole  deposit.     The  volcanic  materials  in  a  red  clay  having,  because  of  the 
slow  accumulation,  been  for  a  long  time  exposed  to  the  action  of  sea-water,  have 
been  profoundly  altered.     The  massive  manganese-iron  nodules  and  zeolitic  crystals 
present  in  the  deposit  are  secondary  products  arising  from  the  decomposition  of 
these  volcanic   materials,  just  as   tbe  formation  of  glauconite,  phosphatic,  and 
calcareous  and  barytic  nodules  accompanies  the  decomposition  of  terrigenous  rocks 
and  minerals  in  deposits  nearer  continental  shores.    There   is  thus  a  striking 
difference  between  the  average  chemical  and  mineralogical  composition  of  terrigenous 
and  pelagic  deposits. 

It  would  be  extremely  interesting  to  have  a  detailed  examination  of  one  of 
thoBe  deep  holes  where  a  typical  red  clay  is  present,  and  even  to  bore  some  depth 
into  such  a  deposit  if  possible,  for  in  these  positions  it  is  probable  that  not  more 
than  a  few  feet  of  deposit  have  accumulated  since  the  close  of  the  Tertiary  period. 
One  such  area  lies  to  the  south-west  of  Australia,  and  its  examination  might 
possibly  f  jrm  part  of  the  programme  of  the  approaching  Antarctic  explorations. 

Life  on  the  Ocean-floor. 

It  has  already  been  stated  that  plant-life  is  limited  to  the  shallow  waters,  but 
fishes  and  members  of  all  the  invertebrate  groups  are  distributed  over  the  floor  of 
the  ocean  at  ail  depths.  The  majority  of  these  deep-sea  animals  live  by  eating 
the  mud,  clay,  or  ooze,  or  by  catching  the  minute  particles  of  organic  matter 
which  fall  from  the  surface.  It  is  probably  not  far  from  the  truth  to  say  that 
three-fourths  of  the  deposits  now  covering  the  floor  of  the  ocean  have  passed 
through  the  alimentary  canals  of  marine  animals.  These  mud-eating  species,  many 
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of  which  are  of  gigantic  size  when  compared  with  their  allies  living  in  the  shallow 
coastal  waters,  become  in  turn  the  prey  of  numerous  rapacious  animals  armed  with 
peculiar  prehensible  and  tactile  organs.  Some  fishes  are  blind,  while  others  have 
very  large  eyes.  Phosphorescent  light  plays  a  most  important  role  in  the  deep  sea, 
and  is  correlated  with  the  prevailing  red  and  brown  colours  of  deep-sea  organisms. 
Phosphorescent  organs  appear  sometimes  to  act  as  a  bull's-eye  lantern  to  enable 
particles  of  food  to  be  picked  up,  and  at  other  times  as  a  lure  or  a  warning.  All 
these  peculiar  adaptations  indicate  that  the  struggle  for  life  may  be  not  much  less 
severe  in  the  deep  sea  than  in  the  shallower  waters  of  the  ocean. 

Many  deep-sea  animals  present  archaic  characters ;  still  the  deep  sea  cannot  be 
said  to  contain  more  remnants  of  faunas  which  flourished  in  remote  geological 
periods  than  the  shallow  and  fresh  waters  of  the  continents.  Indeed,  king-crabs, 
lingulas,  trigonias,  Port  Jackson  sharks,  ceratodus,  lepidosiren,  and  prolopterw, 
probably  represent  older  faunas  than  anything  to  be  found  in  the  deep  sea. 

Sir  Wyville  Thomson  was  of  opinion  that,  from  the  Silurian  period  to  the 
present  day,  there  had  been  as  now  a  continuous  deep  ocean  with  a  bottom  tem- 
perature oscillating  about  the  freezing-point  of  fresh  water,  and  that  there  had 
always  been  an  abyssal  fauna.  I  incline  to  the  view  that  in  palaeozoic  times  the 
ocean-basins  were  not  so  dejp  as  they  are  now;  that  the  ocean  then  had  through- 
out a  nearly  uniform  high  temperature,  and  that  life  was  either  absent  or  represented 
only  by  bacteria  and  other  low  forms  in  great  depths,  as  is  now  the  case  in  the 
Black  sea,  where  life  is  practically  absent  beyond  100  fathoms,  and  where  the 
deeper  waters  are  saturated  with  sulphuretted  hydrogen.  This  is  not,  however, 
the  place  to  enter  on  speculations  concerning  the  origin  of  the  deep-sea  fauna, 
nor  to  dwell  on  what  has  been  called  "  bipolar ity"  in  the  distribution  of  marine 
organisms. 

Evolution  of  the  Continental  and  Oceanic  Areas. 

I  have  now  pointed  out  what  appears  to  me  to  be  some  of  the  more  general 
results  arrived  at  in  recent  years  regarding  the  present  condition  of  the  floor  of 
the  ocean.  I  may  now  be  permitted  to  indicate  the  possible  bearing  of  these 
results  on  opinions  as  to  the  origin  of  some  fundamental  geographical  phenomena; 
for  instance,  on  the  evolution  of  the  protruding  continents  and  sunken  ocean-basins. 
In  dealing  with  such  a  problem  much  that  is  hypothetical  must  necessarily  be 
introduced,  but  these  speculitions  are  based  on  ascertained  scientific  facts. 

The  well-known  American  geologist,  Dutton,  says:  "It  has  been  much  the 
habit  of  geologists  to  attempt  to  explain  the  progressive  elevation  of  plateaus  and 
mountain  platforms,  and  also  the  folding  of  strata,  by  one  and  the  same  process. 
I  hold  the  two  processes  to  be  distinct,  and  having  no  necessary  relation  to  each 
other.  There  are  plicated  regions  which  are  little  or  not  at  all  elevated,  and  there 
are  elevated  regions  which  are  not  plicated."  Speaking  of  great  regional  uplifts, 
he  says  further :  "  What  th9  real  nature  of  the  uplifting  force  may  be  is,  to  my 
mind,  an  entire  mystery,  but  I  think  we  may  discern  at  least  one  of  its  attributes, 
and  that  is  a  gralual  expansion  or  a  diminution  of  density  of  the  subterranean 
magmas.  .  .  .  We  know  of  no  cause  which  could  either  add  to  the  mass  or 
diminish  the  density,  yet  one  of  the  two  must  surely  have  happaned.  .  .  .  Hence 
I  infer  that  the  cause  which  elevates  the  land  involves  an  expansion  of  the  under- 
lying magmas,  and  the  cmse  which  depresses  it  is  a  shrinkage  of  the  magmas; 
the  nature  of  the  process  is  at  present  a  complete  mystery."  I  shall  endeavour  to 
show  how  the  detailed  study  of  marine  deposits  may  help  to  solve  the  mystery 
here  referred  to  by  Dutton. 

The  surface  of  the  globe  has  not  always  been  as  we  now  see  it.     When,  in  the 
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past,  the  surface  bad  a  temperature  of  about  400°  Fahr.,  what  is  dow  the  water  of 
the  ocean  must  have  existed  as  water-vapour  in  the  atmosphere,  which  would 
thereby — as  well  as  because  of  the  presence  of  other  substances— be  increased  in 
density  and  volume.  Life,  as  we  know  it,  could  not  then  exist.  Again,  science 
foresees  a  time  when  low  temperatures,  like  those  produced  by  Prof.  Dewar  at 
the  Royal  Institution,  will  prevail  over  the  face  of  the  earth.  The  hydrosphere 
and  atmosphere  will  then  have  disappeared  within  the  rocky  crust,  or  the  waters 
of  the  ocean  will  have  become  solid  rock,  and  over  their  surface  will  roll  an  ocean 
of  liquid  air  about  40  feet  in  depth.  Life,  as  we  know  it,  unless  it  undergoes 
suitable  secular  modifications,  will  be  extinct.  Somewhere  between  these  two 
indefinite  points  of  time  in  the  evolution  of  our  planet  it  is  our  privilege  to  live,  to 
investigate,  and  to  speculate  concerning  the  antecedent  and  future  conditions  of 
things. 

When  we  regard  our  globe  with  the  mind's  eye,  it  appears  at  the  present  time 
to  be  formed  of  concentric  spheres,  very  like,  and  still  very  unlike,  the  successive 
coats  of  an  onion.  Within  is  situated  the  vast  nucleus  or  centrosphere ;  surrounding 
this  is  what  may  be  called  the  tektospheref  a  shell  of  materials  in  a  state  bordering 
on  fusion,  upon  which  rests  and  creeps  the  lithosphere.  Then  follow  hydrosphere 
and  atmosphere,  with  the  included  biosphere.^  To  the  interaction  of  these  six 
geospberes,  through  energy  derived  from  internal  and  external  sources,  may  be 
referred  all  the  existing  superficial  phenomena  of  the  planet. 

The  vast  interior  of  the  planetary  mass,  although  not  under  direct  observation, 
is  known,  from  the  results  of  the  astronomer  and  physicist,  to  have  a  mean  density 
of  5*6,  or  twice  that  of  ordinary  surface  rock.  The  substances  brought  within  the 
reach  of  observation  in  veinstones,  in  lavas,  and  hypogene  rocks — by  the  action  of 
water  as  a  solvent  and  sublimant — warrant  the  belief  that  the  centrosphere  is 
largely  made  up  of  metals  and  metalloids  with  imprisoned  gases.  It  is  admitted 
that  the  vast  nucleus  has  a  very  high  temperature,  but  so  enormous  is  the  pressure 
of  the  super-incumbent  crust  that  the  melting-point  of  the  substances  in  the  interior 
is  believed  to  be  raised  to  a  higher  value  than  the  temperature  there  existing — 
the  centrosphere  in  consequence  remains  solid,  for  it  may  be  assumed  that  the 
melting-point  of  rock-forming  materials  is  raised  by  increase  of  pressure.  Astro- 
nomers from  a  study  of  precession  and  nutation  have  long  been  convinced  that  the 
centrosphere  must  be  practically  solid. 

Recent  seismological  observations  indicate  the  transmission  of  two  types  of 
waves  through  the  earth — the  condensational-rarefactionai  and  the  purely  dis- 
tortions!— and  the  study  of  these  tremors  supports  the  view  that  the  centrosphere 
is  not  only  solid,  but  possesses  great  uniformity  of  structure.  The  seismological 
investigations  of  Profs.  Milne  and  Knott  point  also  to  a  fairly  abrupt  boundary  or 
transition  surface,  where  the  solid  nucleus  passes  into  the  somewhat  plastic  magma 
on  which  the  firm  upper  crust  rests. 

In  this  plastic  layer  or  shell — named  the  tehtosphere — the  materials  are  most 
probably  in  a  state  of  unstable  equilibrium  and  bordering  on  fusion.  Here  the 
loose-textured  solids  of  the  external  crust  are  converted  into  the  denser  solids  of  the 
nucleus  or  into  molten  masses,  at  a  critical  point  of  temperature  and  pressure ; 
deep-seated  rocks  may  in  consequence  escape  through  fissures  in  the  lithosphere. 
Within  the  lithosphere  itself  the  temperature  falls  off  so  rapidly  towards  the 
surface  as  to  be  everywhere  below  the  melting-point  of  any  substance  there  under 
its  particular  pressure. 

Now,  as  the  solid  centrosphere  slowly  contracted  from  loss  of  heat,  the  primitive 
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lithosphere,  in  accommodating  itself  -through  changes  in  the  tektosphere  -to  the 
shrinking  nucleus,  would  he  buckled,  warped,  and  thrown  into  ridge*.  That  there 
movements  are  still  going  on  is  shown  by  the  fact  that  the  lithosphere  is  every- 
where and  at  all  times  in  a  slight  but  measurable  state  of  pulsation.  The  rigidity 
of  the  primitive  rocky  crust  would  permit  of  considerable  deformations  of  the  kind 
here  iudicated.  Indeed,  the  compression  of  mountain  chains  has  most  probably 
been  brought  about  in  this  manner,  but  the  same  cannot  be  said  of  the  elevation  of 
plateaus,  of  mountain  platforms,  and  of  continents. 

From  many  lines  of  investigation  it  is  concluded,  as  we  have  seen,  that  the 
oentrosphere  is  homogeneous  in  structure.     Direct  observation,  on  the  other  hand, 
shows  that  the  lithosphere  is  heterogeneous  in  composition.     How  has  this  hetero- 
geneity been  brought  about  ?    The  original  crust  was  almost  certainly  composed 
of  complex  aud  stable  silicates,  all  the  silicon  dioxide  being  in  combination  with 
bases.     Lord  Kelvin  has  pointed  out  that,  when  the  solid  crust  began  to  form,  it 
would  rapidly  cool  over  its  whole  surface;    the  precipitation  of  water  would 
accelerate  tins  process,  and  there  would  soon  be  an   approximation  to  present 
conditions.     As  time  went  on  the   plastic  or  critical  layer — the  tektosphere — 
immediately  beneath  the  crust  would  gradually  sink  deeper  and   deeper,  while 
ruptures  and  re -adjustments  would  become  less  and  less  frequent  than  in  earlier 
stages.     With  the  first  fall  of  rain  the  silicates  of  the  crust  wonld  be  attacked  by 
water  and  carbon  dioxide,  which  can  at  low  temperatures  displace  silicon  dioxide 
from   its  combinations.     The  silicates,  in  consequence,  have  been  continuously 
robbed  of  a  part,  or  the  whole,  of  their  bases.     The  silica  thus  set  free  goes 
ultimately  to  form  quartz  veins  and  quanz  sand  on  or  about  the  emerged  land, 
while  ;he  bases  k ached  out  cf  the  disintegrating  rocks  are  carried  out  into  the 
ocean  and  ocean-basins.     A  continuous  disintegration  and  differentiation  of  materials 
cf  the  lithosphere,  accompanied  by  a  sort  of  migration  and  selection  among  mineral 
aubstatce*.  is  thus  always  in  progress.     Through  the  agency  cf  life,  carbonate  of 
lixe  accumulates  in  one  place ;  through  the  agency  of  winds,  quartz  sand  is  heaped 
c\>  in  another :  through  the  ageccy  of  water,  beds  of  rlay,  of  oxides  of  iron  and  of 
mar.£aoese  are  spread  out  in  other  directions. 

The  oostractkn  cf  the  centrosphere  supplies  the  force  which  folds  and  crumples 
tit  litho^vhere.     The  combined  effect  of  hydrosphere,  atmosphere,  and  biosphere 
on  the  lithosrhere  gives  direction  aad  a  determinate  mode  of  action  to  that  force- 
Frvm  ;tt  ^f.ies;  gevk^kai  tirr.es  the  most  resfetant  dust  of  the  continents  has 
b*ci  str*«u  alcr:*  the  marginal  belt  of  the  sea-ri.vr  skrrting  the  land.     At  the 
meer;  time  tie  dejveiis  over  this  area  contain  on  the  average  about  70  per  cent,  of 
tree  and  cceirxritd  silica,  mostly  in  the  form  cf   qnart*  sand.     In  the  abysmal 
dejueits  &r  rrc&  i**d  there  :s  an  aTeraze  of  cr.'y  about  o*^  per  cent,  cf  silica,  and 
hardy  a^y  c:  this  in  the  term  cf  quartx  sanu.     Lime,  iron,  and  the  other  bases 
largely  pr*cocii?a;e  in  these  abysmal  regi.es.    The  exctinuoas  loading  on  the 
u.arp=3  of  the  ecrervhi  i*ad  by  deposits  teeds  by  increase*.:  pressor*  to  keep  the 
xra:tr.al*  cf  the  tektorc-here  is  a  solid  conditio-  ia^^diatelr  beneath  the  loaded 
area,     Tie  urjoadigg  of  ecer^ed  lied  tends  by  re-laef  of  pressure  to  ptcdisua  a 
vijcc-^s  .vsci've  c:  th*  tekt.srbere  i=i=:eu'a;e>  bereaih  tie  denuded  swzace*. 
Uxd<?  i:  i   ir^i^ecce  cf  the  ccciirr-ocs  $£ak:c£*>  tremors  *r,-i  trvd&iscs  al^nsr* 
t*k.zc  ri-*»re  .l  ;ie  Ii;i',«srler*  :ie  enteritis  .:  the  tek:o$T£ere  vie*!  to  the  stresses 
aciizi:  cc  ;i*cz.  azi  :ie  c*ec-*e*:ed  rxcuccs  of  tbe  terripecvxis  cexstts  aiesmriT 
oi.?rjtM  :;var£s.  cr;-.  cr  urctrr-fasJi  ii<  <mf-pi  Li-i.     7r*  rocks  sahseq^aently 
r«— 5.*"3&:-i  recw^ii.  .-rciiae-tal  areas  C'-«  :f  ih*s*  :<-rrijec-:--5  rrirtriala,  ?20*r  crea: 
;-ce*Kir«  i^«£   —  i~:r*:ci*rr:aL  rccd::.;z*.  w-;uli  re  ~;c-  i:.i  ;iaz.  u*  rveks  from 
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have  a  lower  specific  gravity  than  the  intermediate  or  basic  ones.  By  a  continual 
repetition  of  this  process  the  continental  protuberances  have  been  gradually  built 
up  of  lighter  material*  than  the  other  parts  of  the  lithosphere.  The  relatively  light 
quartz,  which  is  also  the  most  refractory,  the  most  stable,  and  the  least  fusible 
among  rock-forming  minerals,  plays  in  all  this  the  principal  rdle.  The  average 
height  of  the  surface  of  the  continents  is  about  3  miles  above  the  average  level  of 
the  abysmal  regions.  If  now  we  assume  the  average  density  of  the  crust  beneath 
the  continents  to  be  2*5,  and  of  the  part  beneath  the  abysmal  regions  to  be  3, 
then  the  spheroidal  surface  of  equal  pressure — the  tektosphere—  would  have  a 
minimum  depth  of  18  miles  beneath  the  continents  and  15  miles  beneath  the 
oceans,  or  if  we  assume  the  density  of  the  crust  beneath  the  continents  to  be  2*5, 
and  beneath  the  abysmal  regions  to  be  2*8,  then  the  tektosphere  would  be  28  miles 
beneath  the  continents  and  25  miles  beneath  the  oceans.  The  present  condition  of 
the  Earth's  crust  might  be  brought  about  by  the  disintegration  of  a  quantity  of 
quartz-free  volcanic  rock,  covering  the  continental  are  is  to  a  depth  of  18  miles,  and 
the  re-formation  of  rocks  out  of  the  disintegrated  materials. 

Where  the  lighter  and  more  bulky  substances  have  accumulated  there  has  been 
a  relative  increase  of  volume,  and  in  consequence  bulging  has  taken  place  at  the 
surface  over  the  continental  areas.  Where  the  denser  materials  have  been  laid 
down  there  has  been  flattening,  and  in  consequence  a  depression  of  the  abysmal 
regions  of  the  ocean-basins.  It  is  known  that,  as  a  general  rule,  where  large  masses 
of  sediment  have  been  deposited,  their  deposition  has  been  accompanied  by  a 
depression  of  the  area.  On  the  other  hand,  where  broad  mountain  platforms  have 
been  subjected  to  extensive  erosion,  the  loss  of  altitude  by  denudation  has  been 
made  good  by  a  rise  of  the  platform.  This  points  to  a  movement  of  matter  on  to 
the  continental  areas. 

If  this  be  anything  like  a  true  conception  of  the  interactions  that  are  taking 
place  between  the  various  geospheres  of  which  our  globe  is  made  up,  then  we  can 
understand  why,  in  the  gradual  evolution  of  the  surface  features,  the  average  level 
of  the  continental  plains  now  stands  permanently  about  3  miles  above  the  average 
level  of  those  plains  which  form  the  floor  of  the  deep  ocean-basins.  We  may  also 
understand  how  the  defect  of  mass  under  the  continents  and  an  excess  of  mass 
under  the  oceans  have  been  brought  about,  as  well  as  deficiency  of  mass  under 
mountains  and  excess  of  mass  under  plains.  Even  the  local  anomalies  indicated  by 
the  plumb-line,  gravity,  and  magnetic  observations  may  in  this  way  receive  a  rational 
explanation.  It  has  been  urged  that  an  enormous  time — greater  even  than  what  is 
demanded  by  Darwin — would  be  necessary  for  an  evolution  of  the  existing  surface 
features  on  these  lines.  1  do  not  think  so.  Indeed,  in  all  that  relates  to  geological 
time  I  agree,  generally  speaking,  with  the  physicists  rather  than  with  the  biologists 
and  geologists. 

Progress  of  Oceanic  Research. 

I  have  now  touched  on  some  of  the  problems  and  speculations  suggested  by 
recent  deep-sea  explorations;  and  there  are  many  others,  equally  attractive,  to 
which  no  reference  has  been  made.  It  is  abundantly  evident  that,  for  the  satisfac- 
tory explanation  of  many  marine  phenomena,  further  observations  and  explorations 
are  necessary.  Happily  there  is  no  sign  that  the  interest  in  oceanographical  work 
has  in  any  way  slackened.  On  the  contrary,  the  number  of  scientific  men  and 
ships  engaged  in  the  study  of  the  ocean  is  rapidly  increasing.  Among  all  civilized 
peoples  and  in  all  quarters  of  the  globe  the  economic  importance  of  many  of  the 
problems  that  await  solution  is  clearly  recognized. 

We  have  every  reason  to  be  proud  of  the  work  continually  carried  on  by  the 
officers  aud  ships  attached  to  the  Hydrographic  Department  of  the  British  Navy. 
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They  have  surveyed  coasts  iu  all  parts  of  the  world  for  the  purposes  of  navigation, 
and  within  the  past  few  years  have  greatly  enlarged  our  knowledge  of  the  sea-bed 
and  deeper  waters  over  wide  stretches  of  the  Pacific  and  other  oceans.  The 
samples  of  the  bottom  which  are  procured,  being  always  carefully  preserved  by  the 
officers,  have  enabled  very  definite  notions  to  be  formed  as  to  the  geographical  and 
bathymetrical  distribution  of  marine  deposits. 

The  ships  belonging  to  the  various  British  Telegraph  Cable  Companies  have 
done  most  excellent  work  in  this  as  well  as  in  other  directions.  Even  during  the 
present  year  Mr.  R.  E.  Peake  has  in  the  s.s.  Britannia  procured  477  deep  soundings 
in  the  North  Atlantic,  besides  a  large  collection  of  deep-sea  deposits,  and  many 
deep-sea  temperature  and  current  observations. 

The  French  have  been  extending  the  valuable  work  of  the  Talisman  and 
Travailltur,  while  the  Prince  of  Monaco  is  at  the  present  moment  carrying  on  his 
oceanic  investigations  in  the  arctic  seas  with  a  large  new  yacht  elaborately  and 
specially  fitted  out  for  such  work.  The  Russians  have  recently  been  engaged  in 
the  scientific  exploration  of  the  Black  sea  and  the  Caspian  sea,  and  a  special  ship 
is  now  employed  in  the  investigation  of  the  arctic  fisheries  of  the  Murman  coast 
under  the  direction  of  Prof.  Enipowitsch.  Admiral  Makaroff  has  this  summer 
been  hammering  his  way  through  arctic  ice,  and  at  the  same  time  carrying  on  a  great 
variety  of  systematic  observations  and  experiments  on  board  the  Yermak — the  most 
powerful  and  most  effective  instrument  of  marine  research  ever  constructed.  Mr. 
Alexander  Agassiz  has  this  year  recommenced  his  deep-sea  explorations  in  the 
Pacific  on  board  the  U.S.  steamer  Albatross.  He  proposes  to  cross  the  Pacific  in 
several  directions,  and  to  conduct  investigations  among  the  Paumotu  and  other 
coral  island  groups.  Prof.  Weber  is  similarly  employed  on  board  a  Dutch  man-of- 
war  in  the  East  Indian  seas.  The  Deutsche  Seewarte  at  Hamburg,  under  the 
direction  of  Dr.  Neumayer,  continues  its  praiseworthy  assistance  and  encourage- 
ment to  all  investigators  of  the  ocean,  and  this  year  the  important  German  Deep-sea 
Expedition,  in  the  s.s.  Yaldivia,  arrived  home  after  most  successful  oceanographical 
explorations  in  the  Atlantic,  Indian,  and  Great  Southern  oceans. 

The  Bclgica  has  returned  to  Europe  safely  with  a  wealth  of  geological  and 
biological  collections  and  physical  observations,  after  spending,  for  the  firat  time 
on  record,  a  whole  winter  among  the  icefields  and  icebergs  of  the  antarctic.  Mr. 
Borchgrevink  in  December  last  again  penetrated  to  Cape  Adare,  successfully  landed 
his  party  at  that  point,  and  is  now  wintering  on  the  antarctic  continent.  The 
expeditions  of  Lieut.  Peary,  of  Prof.  Nathorst,  of  Captaiu  Sverdrup,  and  of  the 
Duke  of  Abruzzi,  which  are  now  in  progress,  may  be  expected  to  yield  much  new 
information  about  the  condition  of  the  Arctic  ocean.  Mr.  Well  man  has  just  returned 
from  the  north  of  Franz  Josef  laud,  with  observations  of  considerable  interest. 

Some  of  the  scientific  results  obtained  by  the  expeditions  in  the  Danish  steamer 
Ingolf  have  lately  beeu  published,  and  these,  nlong  with  the  results  of  the  joint 
work  pursued  for  many  years  by  the  Swedes,  Danes,  and  Norwegians,  may  ulti- 
mately have  great  economic  value  from  their  direct  btaring  on  fishery  problems, 
and  ou  weather  forecasting  over  long  periods  of  time. 

Largely  through  the  influence  of  Prof.  Otto  Pettersson  an  International  Con- 
ference assembled  at  Stockholm  a  few  months  ago,  for  the  purpose  of  deliberating 
as  to  a  programme  cf  conjoint  scientific  work  in  the  North  sea  and  northern  parts 
of  the  Atlantic,  with  special  refereuce  to  the  economic  aspect  of  sea-fisheries,  A 
programme  was  successfully  drawn  up,  and  an  organization  suggested  for  carrying 
it  into  effect ;  these  proposals  are  now  under  the  consideration  of  the  several  States. 
The  Norwegian  Government  has  voted  a  large  sum  of  money  for  building  a  special 
vessel   to    conduct   marine   investigations   of    the    nature   recommended    by  this 
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conference.    It  is  to  be  hoped  the  other  North  sea  powers  may  soon  follow  this 
excellent  example. 

The  various  marine  stations  and  laboratories  for  scientific  research  in  all  parts 
of  the  world  furnish  each  year  much  new  knowledge  concerning  the  ocean.  Among 
our  own  people  the  excellent  work  carried  on  by  the  Marine  Biological  Association, 
the  Irish  Fisheries  Department,  the  Scottish  Fishery  Board,  the  Lancashire  Fisheries 
Committee,  the  Cape  and  Canadian  Fisheries  Departments,  is  well  worthy  of 
recognition  and  continued  support.  Mr.  George  Murray,  Mr.  H.  N.  Dickson,  Prof. 
Cleve,  Prof.  Otto  Pettersson,  Mr.  Robert  Irvine,  and  others  have,  with  the  assistance 
of  the  officers  of  the  Mercantile  Marine,  accumulated  in  recent  years  a  vast  amount 
of  information  regarding  the  distribution  of  temperature  and  salinity,  as  well  as  of  the 
plank  tonic  organisms  at  the  surface  of  the  ocean.  The  papers  by  Mr.  H.  C.  Russell 
on  the  icebergs  and  currents  of  the  Great  Southern  ocean,  and  of  Mr.  F.  W.  Walker 
on  the  density  of  the  water  in  the  Southern  Hemisphere,  show  that  the  Australian 
colonies  are  taking  a  practical  interest  in  oceanographical  problems. 

Proposed  Antarctic  Explorations. 

The  great  event  of  the  year,  from  a  geographical  point  of  view,  is  the  progress 
that  has  been  made  towards  the  realization  of  a  scheme  for  the  thorough  scientific 
exploration  in  the  near  future  of  the  whole  South  Polar  region.  The  British  and 
German  Governments  have  voted  or  guaranteed  large  sums  of  money  to  assist  in 
promoting  this  object,  and  princely  donations  have  likewise  been  received  from 
private  individuals,  in  this  connection  the  action  of  Mr.  L.  W.  Longstaff  in  making 
a  gift  of  £25,000,  and  of  Mr.  A.  C.  Harmsworth  in  promising  £5000,  being  beyond 
all  praise. 

There  is  an  earnest  desire  among  the  scientific  men  of  Britain  and  Germany 
that  there  should  be  some  sort  of  co-operation  with  regard  to  the  scientific  work 
of  the  two  expeditions,  and  that  these  should  both  sail  in  1901,  so  that  the  invalu- 
able gain  attaching  to  simultaneous  observations  may  be  secured.  Beyond  this 
nothing  has,  as  yet,  been  definitely  settled.  The  members  of  the  Association  will 
presently  have  an  opportunity  of  expressing  their  opinions  as  to  what  should  be 
attempted  by  the  British  Expedition,  how  the  work  in  connection  with  it  should 
be  arranged,  and  how  the  various  researches  in  view  can  best  be  carried  to  a  success- 
ful issue. 

I  have  long  taken  a  deep  interest  in  antarctic  exploration,  because  such  explo- 
ration must  necessarily  deal  largely  with  oceanographical  problem?,  and  also 
because  I  have  had  the  privilege  of  studying  the  conditions  of  the  ocean  within 
both  the  arctic  and  antarctic  circles.  In  the  year  1886  I  published  an  article  on 
the  subject  of  Antarctic  Exploration  in  the  Scottish  Geographical  Magazine. 
This  article  led  to  an  interesting  interview,  especially  when  viewed  in  the  light  of 
after  events,  for,  a  few  weeks  after  it  appeared  in  type,  a  young  Norwegian  walked 
into  the  Challenger  office  in  Edinburgh  to  ask  when  the  proposed  expedition  would 
probably  start,  and  if  there  were  any  chance  of  his  services  being  accepted.  His 
name  was  Nansen. 

When  at  the  request  of  the  President  I  addressed  the  Royal  Geographical 
Society  on  the  same  subject  in  the  year  1893, 1  made  the  following  statement  as 
to  what  it  seemed  to  me  should  be  the  general  character  of  the  proposed  explora- 
tion: "A  dash  at  the  South  Pole  is  not,  however,  what  1  advocate,  nor  do  I 
believe  that  is  what  British  science  at  the  present  time  desires.  It  demands 
rather  a  steady,  continuous,  laborious,  and  systematic  exploration  of  the  whole 
southern  region  with  all  the  appliances  of  the  modern  investigator."  At  the  same 
time  I  urged  further,  that  these  explorations  should  be  undertaken  by  the  Royal 
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Navy  in  two  ships,  and  that  the  work  should  extend  over  two  winters  and  three 
summers. 

This  scheme  must  now  be  abandoned,  so  far  at  least  as  the  Royal  Navy  is 
concerned,  for  the  Government  has  intimated  that  it  can  spare  neither  ships  nor 
officers,  men  nor  money,  for  an  undertaking  of  such  magnitude.  The  example  of 
foreign  powers — rather  than  the  representations  from  our  own  scientific  men — 
appears  to  have  been  chiefly  instrumental  in  at  last  inducing  the  Government  to 
promise  a  sum  of  £45,000,  provided  that  an  equal  amount  be  forthcoming  from 
other  sources.  This  resolve  throws  the  responsibility  for  the  financial  administra- 
tion, for  the  equipment,  and  for  the  management  of  this  exploration,  on  the  repre- 
sentative scientific  societies,  which  have  no  organization  ready  for  carrying  out 
important  executive  work  on  such  an  extensive  scale.  I  am  doubtful  whether  this 
state  of  matters  should  be  regarded  as  a  sign  of  increasing  lukewarmness  on  the 
part  of  the  Government  towards  marine  research,  or  should  rather  be  looked  on  as 
a  most  unexpected  and  welcome  recognition  of  the  growing  importance  of  science 
and  scientific  men  to  the  affairs  of  the  nation.  Let  us  adopt  the  latter  view,  and 
accept  the  heavy  responsibility  attached  thereto. 

Any  one  who  will  take  the  trouble  to  read,  in  the  Proceedings  of  the  Royal 
Society  of  London,  the  account  of  the  discussion  which  recently  took  place  on 
"  The  Scientific  Advantages  of  an  Antarctic  Expedition,"  will  gather  some  idea  of 
the  number  and  wide  range  of  the  subjects  which  it  is  urge  1  should  be  investigated 
within  the  antarctic  area ;  the  proposed  researches  have  to  do  with  almost  every 
branch  of  science.  Unless  an  earnest  attempt  be  made  to  approach  very  near  to 
the  ideal  there  sketched  out,  widespread  and  lasting  disappointment  will  certainly 
be  felt  among  the  scientific  men  of  this  country.  The  proposed  expedition  should 
not  be  one  of  adventure.  Not  a  rapid  invasion  and  a  sudden  retreat,  with  tales  of 
hardships  and  risks,  but  a  scientific  occupation  of  the  unknown  area  by  observation 
and  experiment  should  be  aimed  at  in  these  days. 

I  have  all  along  estimated  the  cost  of  a  well-equipped  antarctic  expedition  at 
about  £160,000.  1  see  no  reason  for  changing  my  views  on  this  point  at  the  present 
time,  nor  on  the  general  scope  of  the  work  to  ba  undertaken  by  the  proposed 
expedition,  as  set  forth  in  the  papers  I  have  published  on  the  subject.  There  is 
now  a  sum  of  at  most  £90,000  in  hand,  or  in  view.  If  one  ship  should  ba  specially 
built  for  penetrating  the  icy  region,  and  be  sent  south  with  one  naturalist  on  board, 
then  such  an  expedition  may,  it  will  be  granted,  bring  back  interesting  and  im- 
portant results.  But  it  must  be  distinctly  understood  that  this  is  not  the  kind 
of  exploration  scientific  men  have  beeu  urging  on  the  British  public  for  the  past 
fifteen  or  twenty  years.  We  must,  if  possible,  have  two  ships,  with  landing  parties 
for  stations  on  shore,  and  with  a  recognized  scientific  leader  and  staff  on  board 
of  each  ship.  Although  we  cannot  have  the  Royal  Navy,  these  ships  can  be  most 
efficiently  officered  and  manned  from  the  Mercantile  Marine.  With  only  one  ship 
many  of  the  proposed  observations  would  have  to  l>9  cut  out  of  the  programme.  In 
anticipation  of  this  being  the  case,  there  are  at  the  present  moment  irreconcilable 
differences  of  opinion  among  those  mo3t  interested  in  these  explorations,  as  to  which 
sciences  must  be  sacrificed. 

The  difficulties  which  at  present  surround  this  undertaking  are  fundamentally 
those  of  money.  These  difficulties  would  at  once  disappear,  and  others  would 
certainly  be  overcome,  should  the  members  of  the  British  Association  at  this 
meeting  agree  to  place  in  the  hands  of  their  president  a  sum  of  £50,000,  so  that  the 
total  amount  available  for  antarctic  exploration  would  become  something  like 
£150,000.  Although  there  is  but  one  central  Government,  surely  there  are  within 
the  bounds  of  this  great  empire  two  more  men  like  Mr.  Long  staff.    The  Government 
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has  suddenly  placed  the  burden  of  upholding  the  high  traditions  of  Great  Britain 
in  marine  research  and  exploration  on  the  shoulders  of  her  scientific  men.  In 
their  name  I  appeal  to  all  our  well-to-do  fellow-countrymen  in  every  walk  of 
life  for  assistance,  so  that  these  new  duties  may  be  discharged  in  a  manner  worthy 
of  the  empire  and  of  the  well-earned  reputation  of  British  science. 
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EUROPE. 

Proposed  New  Map  of  France.— An  agitation  has  lately  been  set  on  foot 
in  France  for  the  execution  of  a  new  map  of  that  country  on  the  scale  of  1 :  10,000. 
The  question  has  been  discussed,  under  the  auspices  of  the  Service  Qeographique  de 
VArmee,  by  Colonel  Berthaut,  while  the  Paris  Academy  of  Sciences  has  also  inte- 
rested itself  in  the  matter.  The  Comptes  Rendu*  of  that  body  for  June  26  last 
contains  the  report,  presented  by  M.  de  Lapparent,  of  the  committee  appointed  to 
consider  the  question.  It  is  now  eighty-two  years,  the  report  states,  since  the 
resolution  was  taken  to  prepare  a  map  of  France  "  meeting  all  the  requirements 
of  the  public  services,"  but  obstacles  of  all  kinds  have  prevented  the  realization  of 
the  project.  The  existing  military  map,  however  excellent,  is  quite  inadequate  to 
meet  the  various  demands  of  the  nation  in  connection  with  public  works  of  all 
kinds  for  which  special  surveys  are  again  and  again  necessary.  No  smaller  scale 
than  that  proposed  (1  :  10,000)  would  enable  all  the  details  of  the  topography  to  be 
inserted  in  their  true  proportion,  and  science  especially  suffers  from  the  insufficiency 
of  the  existing  map.  Geology  in  particular  demands  a  map  on  which  all  details  of 
surface  and  relief,  however  complicated,  can  be  clearly  shown,  and  the  same  need 
is  felt  in  the  case  of  agricultural  science.  Lastly,  it  is  pointed  out  that  the  newly 
arisen  science  of  physical  geography  has  everything  to  gain  from  the  possession  of 
a  good  map,  by  means  of  which  the  various  forms  of  surface  can  be  properly 
analyzed  and  their  history  elucidated  ;  while  the  present  seems  a  particularly  pro- 
pitious time  for  undertaking  the  work,  owing  to  the  existence  of  a  suitable  agency 
in  the  Service  Glographique  de  VArmee.  The  conclusions  of  the  report  having  been 
adopted,  a  deputation  from  the  Academy  waited  on  the  Minister  of  War,  who  ex- 
pressed his  sympathy  with  the  project. 

Bathymetrical  Observations  in  the  Italian  Lakes.— We  learn  from  the 

June  number  of  the  Bollettino  of  the  Italian  Geographical  Society,  that  a  bathy- 
metrical survey  of  the  lakes  of  Como,  Mezzola,  Garlate,  and  Olginate  has  lately  been 
carried  out  by  Dr.  G.  de  Agostini.  The  result  of  a  large  number  of  soundings  in 
the  Lake  of  Como  was  to  give  the  maximum  depth  as  410  metres  (1345  feet),  at  a 
point  nearly  a  mile  south  of  the  Punta  della  Cavagnola,  and  a  quarter  of  a  mile 
from  the  shore  opposite  the  village  of  Nesso.  This  depth  compares  with  a  maximum 
of  1220  feet  in  the  case  of  Lake  Maggiore,  1134  feet  for  the  Lake  of  Garda,  944 
feet  for  that  of  Lugano,  and  820  for  that  of  Ieeo,  so  that  the  Lake  of  Como  is  the 
deepest  of  the  Italian  lakes,  and  is  only  surpassed  in  Europe  by  those  of  Horois- 
dalsvand  (1503  feet)  and  Mjosen  (1476  feet),  in  Norway.  The  abysmal  temperature 
of  Como  was  found  to  be  6°  C.  (42°*8  Fahr.).  The  maximum  depths  of  the  three 
small  lakes  of  Mezzola,  Garlate,  and  Olginate  are,  respectively,  226,  111,  and  57 
feet,  and  the  corresponding  bottom  temperature*  43°3,  470,6,  and  48°  Fahr. 

Mr.  Howell* i  Journey  acron  the  Lang  Jbkull,  Iceland.— Mr.  F.  W.  W. 

Howell  write 8  to  us  from  the  west  coast  of  Iceland,  under  date  August  23,  announcing 
that  the  first  crossing  of  the  Lang  Jokull  was  successfully  accomplished  by  his 
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party  on  the  2nd,  3rd,  and  4th  of  the  month.  Accompanied  by  Messrs.  Stoughton- 
Holbom  and  Barrett,  both  of  Merton  College,  Oxford,  and  by  two  Icelanders,  J6nas 
and  Erlendur  of  Reykjavik,  Mr.  Howell  left  Kalmanitunga  on  August  1,  and  early 
the  following  day  reached  Flosaskart,  between  Eroeks  Jokull  and  Lang  J  ok  all.  Here 
two  sledges  were  put  together  and  packed,  and,  with  the  help  of  a  pony  for  part  of 
the  distance,  were  dragged  up  the  ice  towards  the  summit  ridge,  where  camp  was 
pitched  at  an  altitude  of  5000  feet.  The  night  was  superb,  peaks  rising  on  all 
sides  like  islands  from  an  ocean  of  cloud  beneath.  The  direction  so  far  had  been 
south-east,  but  the  next  morning  a  start  was  made  north-east,  the  crest  of  the 
Jokull  being  followed  all  day,  and  camp  again  pitched  on  the  ice  near  a  small  tufa 
peak  north  of  Hvitaxvatn.  This  was  surrounded  on  all  sides  but  the  north-north 
east  by  a  deep  ice-moat,  with  almost  perpendicular  walls,  the  inner  ones  being  the 
tufa  cliffs  of  the  hill.  During  the  day  the  views  extended  from  Snsefells  Jokull  to 
Vatna  Jokull,  100  miles  each  way.  On  the  4th  the  travellers  passed  through  a 
portal  of  twin  rocks,  and  descended  to  a  sea  of  ice  north  of  Hvitafell,  which  is 
joined  by  a  narrow  ridge  to  Lang  Jokull.  The  glacier  was  left  at  Fagrahlife,  the 
passage  off  it  being,  owing  to  crevasses  and  the  abrupt  slope,  the  only  part  of  the 
journey  which  involved  serious  difficulty. 

ASIA. 

Final  Beiults  of  the  DntreuH  de  Bhins  Minion  in  Central  Asia.*— The 

third  volume  of  M.  Grenard's  important  work  on  the  results  of  his  journey  with 
M.  de  Rhins  in  Central  Asia,    consists  of  various  memoirs  on  historical  and 
archaeological  questions,  and — most  important  of  all  from  a  geographical  point  of 
view — a  clear  summary  of  the  principal  physical  facts  relating  to  the  countries 
visited  by  the  expedition.    Although  the  author  regrets  that  the  death  of  M.  de 
Bhins  has  made  it  impossible  to  present  such  an  accurate  sketch  of  the  physical 
geography  of  the  region  as  might  otherwise  have  been  the  case,  the  publication  of 
the  work,  and  especially  of  the  excellent  atlas  of  maps  which  accompanies  it, 
certainly  marks  an  important  advance  in  our  knowledge  of  Central  Asian  geography* 
M.  Grenard  devotes  special  attention  to  the  orography  of  the  vast  region  south  of" 
Turkestan,  stretching  from  Leh  to  Sining  and  from  Khotan  to  Lhasa,  and  although, 
much  detail  remains  to  be  filled  in,  he  considers  that  we  now  possess  a  good  general 
idea  of  the  main  facts  of  the  subject.     He  describes  in  turn  the  Altyn  (or  Astyn^ 
Tagh,  the  great  northern  range  which  extends  from  the  Pamirs  to  the  Chinese* 
province  of  Honan ;  the  Ustun  or  Arka  Tagh,  which  may  be  regarded  as  a  con- 
tinuation of  the  Karakoram  ;  and  a  series  of  seven  less-known  chains  south  of  the* 
Ustun  Tagh,  which  seem  to  have  a  general  east-and-west  direction,  and  of  whichv 
the  last  runs  south  of  Lake  Tengri  Nor.     From  a  hydrographical  point  of  view  this* 
last  play 8  an  analogous  part  with  the  Ustun  Tag,  as  the  two  chains  form  the  north- 
and  south  limits  of  the  assemblage  of  small  lacustrine  basins  which  lies-  between. 
them.    In  the  same  way  the  Altyn  Tagh  is  to  be  regarded  as  the  counterpart  of  the^ 
Himalaya.    The  two  interior  chains  are,  properly  speaking,  the  highest  in  CentraL 
Asia  and  in  the  whole  world,  for,  although  certain  peaks  in  the  Himalaya  are  more 
elevated,  the  passes  are  decidedly  lower.     M.  Grenard's  description  of  the  hydro- 
graphy of  Turkestan  and  Tibet  is  also  of  much  intertsr,  especially  with  regard  to 
the  hitherto  almost  unknown  upper  courses  of  the  Yang-tse  and  Mekong.     The 
Chinese  maps  of  both  of  these  streams  are  very  defective,  and  many  modifications 
have  been  introduced  by  M.  Grenard's  surveys.     While  discussing  the  streams  of 

*  'Mission  Scientifique  dans  la  Haute  Asie/     Troisieme  Partie.    Paris:    Leroox. 
1898. 
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Eastern  Turkestan,  he  holds  that  the  changes  which  the  plain  has  undergone  are 
chiefly  due  to  the  action  of  the  waters,  and  of  the  material  which  they  carry, 
together  with  a  diminution  of  humidity,  though  the  effects  of  this  last  have,  he 
thinks,  been  greatly  exaggerated.  A  series  of  sketches  by  M.  de  Rhins,  reproduced 
in  facsimile,  throw  much  light  on  the  topography  of  the  route,  while  the  results  of 
the  journey  as  regards  geology,  botany,  hypsometry,  and  other  branches  of  science, 
are  given  in  appendices. 

The  Morphology  of  the  Tian-Shan. — A  careful  study  of  the  morphology  of 
the  Tian-Shan  is  contributed  by  Dr.  M.  Friedericbsen  to  the  Zeitschrift  of  the  Berlin 
Society,  the  first  part  appearing  in  the  first  number  of  that  publication  for  the 
present  year.  While  recognizing,  with  Richthofen,  the  connection  which  exists 
between  the  Tian-Shan  proper  and  the  Altai  on  the  one  hand,  and  the  Alai-Pamir 
and  Hindu-kush  on  the  other,  the  writer  subjects  to  a  scientific  analysis  only  the 
central  part  of  the  great  system,  with  regard  to  which  his  aim  is  to  present  a  view 
of  its  horizontal  and  vertical  composition,  as  well  as  of  its  hydrographical,  geological, 
and  climatic  relations ;  tne  attempt  being  justified,  in  his  opinion,  by  the  great  bulk 
of  material  in  the  Russian  language  not  yet  worked  up  and  not  accessible  to  the 
great  body  of  students.  After  a  useful  summary  of  the  work  of  scientific  explorers 
in  the  Tian-Shan,  Dr.  Friedericbsen  proceeds  to  sketch  the  general  characteristics 
of  the  range,  before  dealing  at  length  with  the  horizontal  disposition  of  its  com. 
pone nt  parts.  The  most  marked  feature  is,  he  says,  the  regularity  which  prevails  as 
regards  the  direction  and  arrangement  of  the  separate  chains,  the  mean  direction  of 
which  may  be  taken  as  from  west  by  south  to  east  by  north,  the  gentle  curvature 
observable  in  a  general  view  of  the  Tian-Shan  being  due  to  the  influence  of  neigh- 
bouring ranges  running  in  from  the  north-west.  These  general  features  make  their 
influence  felt  in  many  ways,  determining  tbe  directions  of  streams,  and  affecting  also 
the  course  of  human  history  within  the  range.  In  the  angle  formed  by  the  meeting 
of  the  two  directions  settlements  find  sheltsr,  while  by  widening  out  in  the  west 
into  a  series  of  parallel  chains  the  range  favours  communication,  just  as  it  hinders 
the  same  where  united  into  an  unbroken  wall  in  the  east.  We  cannot  here  follow 
the  writer  in  his  detailed  analysis  of  the  range,  but  his  conclusions  may  be  briefly 
alluded  to.  The  existence  of  two  directions  diverging  in  opposite  ways  from  an 
east-to-west  line  is,  he  says,  plainly  recognizable ;  the  one  varying  from  E.  by  N. 
to  (rarely)  N.E.,  the  other  from  W.  by  N.  to  (frequently)  N.W.  The  direction 
which  dominates  the  range  as  a  whole  (W.  by  S.  to  E.  by  N.)  prevails  especially  in 
the  west,  while  in  the  east  one  from  W.N.W.  to  E.S.E.  predominates.  This  fact 
supplies  the  basis  for  a  division  of  the  Tian-Shan  into  an  eastern  and  a  western 
half,  meeting  each  other  at  an  angle,  the  dividing  line  running  along  the  Hi  and 
Kunges  valleys  and  south  to  the  Tarim  at  Kucha.  In  spite  of  difference  in  internal 
structure,  the  two  sections  present  some  marked  analogies  in  external  form.  Dr. 
Friederichsen  concludes  bis  first  instalment  by  noting  the  existence  of  curves  due  to 
the  fusion  of  chains  with  different  directions.  The  orography  of  the  range  is  shown 
on  an  excellent  map,  over  which,  for  the  sake  of  clearness,  the  network  of  travellers' 
routes  is  given  separately  on  transparent  paper. 

The  Aborigines  of  Formosa. — A  society  was  formed  last  year  at  Tanisui 
for  the  comprehensive  study  of  the  aborigines  of  Formosa  and  their  habitat,  by 
means  of  journeys  into  the  interior  and  the  publication  of  memoirs  on  the  subject. 
Several  such  have  already  appeared  from  the  pen  of  a  Japanese  named  loo  Eakyo, 
and  one  of  them  is  reproduced  in  German  in  a  recent  number  of  the  Zeittchrift  of 
the  Berlin  Geographical  Society.  The  writer  begins  by  attempting  a  division 
of  the  Formosan  aborigines  into  groups  and  tribes,  defining  four  of  the  former  and 
eight  of  the  latter  (with  subotdinate  divisions),  on  the  basis  of  their  physical  and 
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moral  characteristics.  This  subdivision  is,  he  says,  of  a  character  subordinate  to 
the  idea  of  "  race "  or  "  branch,"  it  being  probably  possible,  by  a  study  of  the 
common  characteristics  of  the  people  in  question,  to  refer  them  all  to  a  single  such 
category.  The  greater  part  of  the  paper  is  taken  up  with  a  discussion  of  the 
present  position  of  the  Formosans  in  the  scale  of  civilization,  the  differences 
observable  in  this  respect  being,  the  writer  holds,  not  original,  but  acquired  during 
the  process  of  development.  He  finds  that  considerable  progress  has  been  made 
in  the  development  both  of  intelligence  and  of  moral  sense,  as  well  as  of  the 
religious  idea,  and  concludes  that  the  Formosans  are  by  no  means  at  the  lowest 
stage  of  culture.  Their  civilization  will  depend  on  the  care  which  is  taken  to 
avoid  arbitrary  measures,  and  gradually  educate  them  up  to  the  reception  of  new 
ideas.  Due  regard  being  paid  to  these  points,  there  is  no  necessity,  the  writer 
thinks,  that  they  should  share  the  fate  of  the  Taamanians  and  other  primitive 
tribes  which  have  felt  the  fatal  influence  of  contact  with  civilization. 

AFRICA. 

Mr.  Codling  ton' I  Expedition. — We  have  received  the  concluding  portion 
of  Mr.  Codrington's  journal  kept  during  his  expedition  to  Livingstone's  tree,  of 
which  some  account  was  given  in  our  last  number.    Before  leaving  the  spot  on 
which  the  tree  had  stood,  a  fence  was  built  round  the  stump,  and  all  trees  cleared 
away  for  60  yards  round,  while  a  sealed  bottle  was  buried  within  the  enclosure. 
On  May  14  the  return  journey  was  commenced,  the  Lulimalu  river  being  crossed 
and  the  march  continued  across  dry  grassy  "  dambos,"  alternating  with  ridges  or 
belts  of  trees.     During  the  next  few  days  a  number  of  rivers  flowing  to  the 
Luapula,  BaDgweulu,  and  the  Chambezi  were  crossed.     Of  these  the  Lokulu  was  a 
strong  deep  stream,  350  yards  wide,  while  the  Lolingela  was  1000  yards  wide. 
On  May  18  the  Chambezi  was  reached,  and  descended  for  7  miles  to  the  con- 
fluence of  the  Lolingela,   which   runs  in  from  the  south,  the  Chambezi  after- 
wards turning  northwards.     Soundings  in  the  latter  gave  a  depth  of  19  to  20  feet. 
Before  reaching  Bangweulu  the  open  water  cease*,  there  being  only  canals  for 
canoes  through  the  grass.    At  Chirabe  island  also  there  is  no  open  water  to  the 
east  or  south-east.     Observations  for  altitude  at  the  camp  on  the  Chambezi  gave 
as  result  3791  feet.     On  May  20  the  expedition  began  amending  the  Chambezi, 
which  had  a  current  of  1A  mile  an  hour;  but  on  the  22nd  the  boats  were  sent  up 
the  Chambezi  and  Lukulu,  while  Mr.  Cod  ring  ton  proceeded  overland  through  the 
Awemba  country.     Many  streams  were  crossed,  and  on  the  24th  the  country  was 
well  wooded,  with  small  villages  every  few  miles.     At  Kasama  (4246  feet  by  mean 
of  seven  boiling-point  observations)  an   "  indaba "  was  held  in  the  presence  of 
several  Europeans  then  in   the   place,  and  a  successor  to  the  chief  Mwamba 
appointed.    On   the  30th   the  borders  of  Ketiamkulu's   territory  were  reached. 
During  the  latter  part  of  the  day  the  country  was  uninhabited,  with  a  splendid 
timber  belt  and  outcrops  of  stratified  rocks.     The  Chambezi  was  again  struck  on 
June  1,  it  being  then  30  yards  wide  with  steep  banks,  and  two  days  later  its 
tributary  the  Cbozi  was  crossed.     On  June  4  the  station  of  Ikawa  was  reached, 
the  mean  of  ten  observations  giving  its  altitude  as  5279  feet. 

Dr.  Pleyn's  Explorations  in  the  Congo  Basin. — News  of  the  expedition 

recently  sent  out  by  way  of  the  Congo  to  the  south-east  corner  of  the  Cameroons 
territory  appears  in  the  Deutsche*  Kolonialbiatt  for  August  1.  After  superintend- 
ing the  construction  of  a  station  on  the  bank  of  the  Ngoko,  within  the  German 
sphere,  Dr.  Pleyn  set  out  on  April  28  last  to  explore  the  upper  course  of  that 
river  (the  western  branch  of  the  Sanga),  which  for  a  certain  distance  forms  the 
boundary  between  French  and  German  territory.  After  passing  one  or  two  villages 
of  the  Misanga,  an  entirely  uninhabited  district,  traverstd  only  by  hunting-parties, 
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was  entered.     On  May  1,  Dr.  Pleyn  reached  the  confluence  of  the  Bumba  and  the 
Ja,  which,  coming  from  the  north  and  west  respectively,  unite  to  form  the  Ngoko. 
The  Ja  is,  however,  decidedly  the  more  important  of  the  two,  being  aboat  150 
yards  wide  at  its  mouth,  while  the  Bumba  is  only  about  100.    The  latter,  which 
was  first  explored,  is  a  very  rapid  stream,  and  rapids  were  encountered  at  which 
it  was  necessary  to  unload  the  canoes,  progress  being  at  last  entirely  stopped  by  a 
cataract  in  about  2°  30'  north,  14°  30*  east.     Before  this,  villages  of  the  Kuna- 
bembe  had  been  visited,  at  which  the  travellers  received  a  friendly  reception.    On 
May  6  the  ascent  of  the  Ja  was  commenced.     Beyond  the  last  settlement  of  the 
Misanga  and  four  small  villages  of  the  Bomabassa,  Dr.  Pleyn  pasted  for  four  days 
through  quite  uninhabited  country,  which  became  more  and  more  mountainous, 
the  river  winding  between  hills  and  ridges  covered  with  dense  forest,  and  rising  to 
a  height  of  over  2000  feet  above  its  banks.    On  May  14  a  lake-like  expansion 
surrounded  by  mountains  was  reached,  into  which  the  Ja  poured  itself  through  a 
narrow  gorge  containing  several  rapids.     This   proved  the  limit  of  navigation, 
though  the  stream  was  examined  on  foot  above  the  gorge,  where  it  again  widened 
out  to  150  yards.     From  the  rapids  (the  position  of  which  is  roughly  estimated  as 
in  7°  30'  north,  13°  40'  east)  to  the  embouchure  of  the  Ngoko  into  the  Sanga,  the 
stream  is  navigable  even  for  the  larger  river  steamers,  its  bed  being  cut  deeply  in 
rocky  ground.     The  Bumba  is  less  favourable,  as  steamers  could  not  ascend  more 
than  about  13  miles  above  its  mouth.   The  whole  country  is  covered  with  primeval 
forest,  in  which  rubber  abounds,  but  the  oil-palm  occurs  only  singly.    Elephants 
are  very  numerous.     According  to  native  information,  very  long  distances  have  to 
be  traversed  beyond  the  rapids  on  the  Ja  and  Bumba  before  any  settlements  are 
reached.     Even  on  the  lower  courses  of  the  rivers  population  is  extremely  scanty. 
Besides  the  Misanga,  most  of  the  tribes  met  with  are  classed  under  the  common 
designation  Nzimu,  or  bush-dwellers,  who  avoid   the  immediate  vicinity  of  the 
rivers,  and  are  said  to  be  undoubtedly  related  to  the  Fan.     There  are  also  tribes  of 
wandering  elephant-hunters,  without  fixed  habitations,  known  as  Badyiri,  Bakollo 
or  Bayaka,  under  which  last  name  they  were  met  with  by  Grampel  two  degrees 
further  west.    At  the  time  of  writing,  Dr.  Pleyn  was  about  to  proceed  to  Nzimu,  on 
the  Sanga. 

West  African  Rubber. — A  mission  to  West  Africa  for  the  study  of  the 
rubber  plants  of  that  region  and  their  cultivation  has  been  entrusted  by  the  com- 
mittee on  Colonial  Agriculture  in  Berlin  to  Herr  Schlechter,  who  in  the  Deutsche* 
Kdonialblatt  for  August  1  describes  his  visit  to  Lagos  and  the  Gameroons  in  prose- 
cution of  his  inquiries.  During  an  excursion  in  tbe  interior  of  Lagos  he  collected 
samples  of  the  Kicksia  milk  and  seeds  of  the  tree  for  introduction  into  the  Gameroons. 
The  forests  in  which  it  once  abounded  now  possess  but  few  of  the  trees,  and  Herr 
Schlechter  considers  that  its  day  is  over  in  Lagos,  unless  efficient  measures  for  its 
propagation  are  taken  by  the  authorities.  The  order  lately  issued  forbidding  it  to 
be  touched  for  four  years  must,  he  says,  be  ineffectual  owing  to  the  absence  of 
adequate  control.  Herr  Schlechter  discovered  an  apparently  new  species  of  Ficus 
in  Lagos,  which  yields  rubber  of  a  fair  quality,  but  which  it  would  not  pay,  accord- 
ing to  an  expert  who  has  examined  the  product,  to  cultivate  in  plantations.  The 
species  of  Kicksia  arc,  however,  in  Herr  Schlechter's  opinion,  especially  suited  for 
cultivation,  as  they  appear  to  grow  best  in  thick  forest,  and  therefore  the  complete 
clearing  of  the  ground  is  unnecessary  when  forming  a  plantation. 

The  Harmattan  in  Upper  Guinea.— Although  the  phenomenon  of  the 

Harmattan  has  long  been  familiar  as  a  characterhtic  of  North-West  Africa,  it  was 
only  since  the  inauguration,  within  recent  years,  of  regular  meteorological  obser- 
vations in  the  inteiior  of  the  country,  that  any  accurate  conclusions  could  be 
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drawn  as  to  its  causes.  Considerable  space  is  devoted  to  the  subject,  as  elucidated 
by  such  observations,  in  the  first  number  of  the  MitteUungen  aus  den  Deuhchen 
Schutzgebieien  for  the  current  year,  in  which  Drs.  Gruner  and  Mischlich  and  Lieut, 
von  8eefried  severally  discuss  the  question,  while  Prof.  V.  Danckelman  sums  up 
the  conclusions  to  which  he  is  led  personally  from  an  examination  of  the  data. 
While  the  general  idea  has  been  that  the  Harmattan  is  a  hot  wind  blowing  from 
the  Sahara,  Drs.  Gruner  and  Mischlich  deny  its  connection  with  the  desert.  The 
former  gives  as  the  chief  meteorological  characteristics  of  the  dry  season  in  the 
interior :  (1)  Continuous  east,  north,  and  north-east  winds ;  (2)  continuous  great, 
but  varying,  dryness  of  the  atmosphere ;  (3)  perpetual  haze ;  (4)  occasional  great 
fall*  of  temperature  by  night.  The  regime  of  the  winds  is,  he  holds,  due  merely 
to  the  position  of  the  region  relatively  to  the  sea  and  the  continental  steppe,  and 
he  accounts  for  the  dust  which  fills  the  air  by  the  influence  of  ascending  currents, 
on  which  Dr.  Mischling  also  lays  stress.  The  phenomena  of  the  Harmattan  are 
therefore  due,  in  Dr.  Gruner's  opinion,  to  the  existence  of  extreme  dryness  in 
regions  with  a  prevailing  steppe  character.  Dr.  von  Danckelman  is  inclined  to 
dissent  from  these  views,  which  rest  on  the  assumption  that  the  atmospheric  base 
(a  characteristic  of  the  whole  dry  season)  is  the  central  phenomenon  in  the  Har- 
mattan. This  may  be  justified  on  etymological  grounds,  but  the  problem  as 
generally  understood  consists  in  accounting  for  the  irregular  recurrence  of  periods 
of  excessive  dryness,  coinciding  with  remarkably  low  morning  temperatures.  The 
latter  are  probably  due  to  excessive  nocturnal  radiation,  but  the  connection  of  this 
with  the  dryness  of  the  atmosphere  is  not  so  obvious.  From  a  study  of  the  obser- 
vations, Dr.  von  Danckelman  concludes  that  periods  of  dryness  and  low  tempera- 
ture occur  only  when  a  northerly  direction  of  the  wind  predominates,  and  that  the 
Harmattan  in  the  narrower  sense  is  therefore  due  to  a  temporary  intensification  of 
the  conditions  of  wind  which  prevail  in  the  western  Sudan  at  this  season.  The 
excessive  dryness  is  due  to  the  nature  of  the  countries  north  of  the  Niger,  while  to 
be  charged  with  dust  is  probably  a  general  characteristic  of  the  winds  of  the  region 
at  the  season  in  question. 

Geological  Exploration  in  German  East  Africa.— An  expedition  under 

Dr.  Dantz  has  lately  carried  out  an  extensive  journey  in  Gorman  East  Africa,  for 
the  purpose  of  geological  research,  returning  to  Dar-es-  Salaam  in  April  last.  The 
main  results  are  briefly  stated  in  the  Deutsche*  Kolonidlblatt  for  June  1.  The 
expedition  traversed  the  whole  country  as  far  as  the  Victoria  Nyanza,  the  turning- 
point  being  the  mountainous  country  of  Shashi,  north-east  of  Speke  gulf.  The 
southern  edge  of  this  district,  which  falls  steeply  to  the  Kuwaua  (Ruwana?)  river 
is  marked  by  an  important  line  of  disturbance,  which  is  continued  on  the  south  aide 
of  the  Kiruwiru  range  and  of  Ukerewe  island.  In  South  Shashi  the  prevailing  rock 
is  a  reddish  granite  or  gneiss,  while  further  north  the  ferruginous  schists  which 
elsewhere  have  been  found  to  contain  gold  attain  an  unusual  development.  Further 
south,  in  an  uninhabited  tract  east  of  Ntussu,  which  was  traversed  for  the  first  time 
during  the  return  march,  similar  schists  with  quartz  and  diabase  form  continuous 
ranges,  interposed  between  the  plateau  lauds  on  either  side.  Water  is  apparently 
to  be  fouud  there  during  the  greater  part  of  the  year.  The  great  uninhabited  "  Pori  " 
west  of  Lake  Eyassi  seems  to  be  an  unbroken  zone  of  gneiss.  Its  surface  is  much 
cut  up  by  the  beds  of  streams.  The  Wembere-Eyassi  trough  is  not  sharply  defined 
to  the  north  of  the  Sitnbiti  river,  except  in  the  vicinity  of  the  lake,  but  its  southern 
edge  is  well  marked.  The  great  East  African  rift-valley  is  particularly  well  marked 
to  the  west  in  Ussandaui  and  Ungenganya,  though  its  eastern  edge  is  masked  by 
the  Irangi  mountains.  Very  little  rain  falls  here,  by  reason  of  the  higher  ground 
which  intercepts  it  on  either  side.     The  Mkata  plain  eartof  Kilossa  is  regarded 
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as  equally  due  to  subsidence,  its  walls  running  from  south-west  to  north-east.  Dr. 
Dantz  has  also  defined  the  geological  formations  nearer  the  coast,  and  studied  the 
agricultural  capabilities  of  the  various  districts.  These  depend  almost  entirely 
on  the  amount  of  precipitation,  and  this  is  most  favourable,  Dr.  Dantz  considers, 
west  of  Ugogo  as  far  as  the  lakes. 

Journey  to  Bauchi,  Nigeria.  —  The  report  of  a  journey  made  last  year 

from  Ibi,  on  the  Benue,  to  Bauchi  (Yakoba),  for  recruiting  purposes,  by  Lieuts. 

Bryan  and  Macnaghten,  lately  issued  by  the  Colonial  Office,  contains  some  details 

of  interest  as  to  the  present  state  of  the  country.    Starting  from  Ibi  on  June  15, 

with  a  caravan  of  138  carriers,  the  two  officers  left  the  Benne  at  Amara  on  the 

23rd,  and  proceeded  via  G atari   (about  2000  inhabitants),  through  a  country 

hilly  or  rocky  in  places,  and  generally  covered  with  short   scrub,  with  patches 

of  cultivation.    Of  the  rivers  crossed,  the  Gende,  250  yards  wide,  in  two  channels, 

with  a  current  of  3  miles  an  hour,  was  the  most  important.    Bauchi  was  reached 

on  July  13.    It  has  a  good  wall,  with  banquette  and  ditch,  aod  probably  contains 

20,000  inhabitants.    Ad  interview  with  the  Emir  was  obtained,  but  the  people 

were  somewhat  suspicious,  and  only  after  some  hesitation  was  permission  given  to 

enlist  recruits,  while  steps  were  afterwards  taken  to  nullify  the  permission.    The 

want  of  confidence  experienced  is  ascribed  by  Lieut.  Bryan  to  ignorance  of  the 

white  man.    Bauchi  has  a  good  market,  and  Manchester  goods  were  fairly  plentiful, 

but  seemed  to  have  come  across  the  desert  from  Tripoli,  more  than  from  I  hi.     On 

the  return  journey  the  caravan,  after  crossing  the  Gende  (a  work  of  some  time, 

owing  to  a  rise  in  its  level),  traversed  the  Missu  country,  Doing  well  received  at 

Maimadi,  a  large  walled  town  of  6000  inhabitants  (Eausa  and  Fulani).    Ako,  a 

strong  independent  town  of  8000  inhabitants,  was  also  visited.   The  caravan  routes 

are  much  infested  by  pagan  tribes  occupying  tracts  of  hilly  country  in  their 

vicinity,  one  of    them — the  Tangele — being  cannibals.     Information  was  also 

collected  respecting  other  pagan  tribes  on  the  Benue.    Lieut.  Bryan  thinks  time 

will  be  required  to  foster  legitimate  trade,  though  the  agricultural  wealth  of 

Bauchi  and  Missu  is  considerable.   Tin  is  obtained  near  Bauchi,  and  iron  is  smelted 

in  many  places. 

AMEBIC  A. 

The  First  Discovery  of  the  Madre-de-Dioi.— A  document  of  some  interest 

to  historical  geographers  has  recently  been  published  at  Seville  by  Sefior  Luis 
Ulloa.  It  is  printed  from  a  manuscript  which  exists  in  the  *  Archivo  general  de 
Indias,'  describing  the  expedition  of  the  conquistador  Juan  Alvarez  Maldonado,  in 
1567,  from  the  Peruvian  cordillera  into  the  Amazonian  forests,  respecting  which  very 
little  has  yet  been  published.  The  Relation  is  not  the  work  of  Maldonado  himself, 
but  of  one  of  his  companions — possibly,  the  editor  thinks,  the  pilot  Hernando  A  Ion  so. 
The  authenticity  of  the  manuscript,  he  says,  admits  of  no  question,  and  the  precision 
of  the  geographical  data,  judged  in  the  light  of  modern  knowledge,  is  surprising. 
Sailor  Ulloa  credits  Maldonado  with  the  discovery  of  the  whole  courss  of  the 
Amaru-mayu  or  Madre-de-Dios,  and  even  identifies  one  of  the  streams  mentioned  in 
the  Relation  with  the  Beni.  The  Madre-de-Dios  itself  is  named  the  Manu,  which 
name  coincides  with  that  of  one  of  its  headwaters  explored  a  few  years  ago  by 
Sefior  Fiscarrald  (Journal,  vol.  vii.  p.  189).  Other  names  of  tributaries  agree  with 
those  now  in  use,  and  the  old  account  also  mentions  the  Araonas,  Tororaonas, 
Guarayos,  and  other  tribes  met  with  by  recent  explorers  on  the  Madre-de-Dios. 
The  editor  gives  a  short  sketch  of  the  career  of  Maldonado,  and  also  of  the  journeys 
made  by  his  predecessors  in  the  Amazonian  forests.  Fie  holds  that  Garcilasso's 
account  of  the  descent  of  the  Amaru-mayu  by  the  Inca  Yupanqui  is  untrustworthy, 
and  that  that  writer  confounded  a  real  expedition  of  the  Incas  to  the  Moxos  of  the 
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Beni  with  that  of  Maldonado  to  the  Madre-de-Dio*.  The  Spanish  captains  Pedro 
de  Candia  and  Pero  Anzures  de  Camporredondo  explored  the  country  south  of  the 
latter  stream,  and  none  of  the  missionaries  who  visited  the  Araonas  and  Chunchos 
hefore  Maldonado's  time  seem  to  have  reached  its  waters ;  so  that  the  credit  of  the 
discovery,  Sefior  Ulloa  holds,  belongs  to  the  last-named  captain.  It  seems  open  to 
question,  however,  whether  Maldonado  really  advanced  eastward  so  far  as  Sefior 
Ulloa  supposes. 

POLAJt  REGIONS. 

Beturn  of  the  "  Windward."— The  arrival  of  the  Windward  at  Brigus  in 
Conception  bay,  Newfoundland,  was  announced  by  telegram  from  St.  John's  on 
September  10.  New6  was  brought  by  the  ship  regarding  the  expeditions  both  of 
Peary  and  Sverdrup,  neither  of  which  appear  to  have  jet  advanced  far  beyond  the 
limits  of  the  known.  During  a  severe  storm  in  January,  several  of  Peary's  party 
suffered  from  frost-bite,  involving  the  loss  of  toes.  During  the  previous  autumn 
Peary  had  explored  the  coast  of  Grinnell  land  to  its  western  extremity,  but  no 
unexplored  point  in  the  direction  of  the  Pole  had  been  reached.  The  explorer  will 
again  winter  in  the  far  north  and  continue  his  work  for  three  years  more,  if  need 
be,  the  Windward  returning  north  next  spring.  Cdptain  Sverdrup  had  wintered 
50  miles  south  of  Peary.  The  following  report,  stated  to  be  from  Lieut.  Peary,  is 
published  in  a  Cbristiania  journal :  "  In  the  course  of  the  winter  Captain  Sverdrup 
thoroughly  explored  Ellesmere  land.  He  intends  in  the  summer  to  advance  as  far 
north  as  possible.  If  it  is  not  possible  to  get  away  further  with  his  ship  he  will  go 
by  sledge  on  land  with  a  portion  of  his  party,  and  follow  a  part  of  the  coast  of 
Greenland  hitherto  untrodden  northwards  and  eastwards  as  far  as  Independence 
bay,  where  he  hopes  to  be  picked  up  by  the  Fram  in  a  year  or  possibly  two.  He 
intends  in  the  autumn  to  send  the  Fram  round  Cape  Farewell  and  up  the  east 
coast,  where,  as  already  stated,  he  proposes  to  meet  her." 

Dr.  Nathorst's  Expedition  to  East  Greenland.— During  September  the 

Antarctic  with  Dr.  Nathorst's  party  on  board  arrived  at  Malmo  from  the  east  coast 
of  Greenland.  No  trace  of  Andree  had  been  found,  but  good  exploring  work  had 
been  accomplished,  many  new  inlets  being  discovered  and  charted  in  the  neighbour- 
hood of  Franz  Josef  Fjord.  Valuable  ethnographical  results  were  also  obtained 
respecting  the  now  extinct  Eskimo  population  of  that  region. 

The  Botanical  Aims  of  South  Polar  Besearch  —  A  paper  on  this  subject 

by  Dr.  F.  W.  Neger  appears  in  the  Mitttilungen  of  the  Leipzig  Geographical  Society 
for  1898.  The  writer  begins  by  pointing  out  that,  although  at  first  sight  the  ant- 
arctic lands  are  marked  by  extreme  poverty  in  vegetable  life,  the  fact  of  the 
existence  of  a  comparatively  extensive  fauna  in  the  coast  waters  proves  that  the 
flora  too  must  there  be  fairly  abundant.  The  almost  entire  blocking  of  the  coasts 
by  land-ice  must,  it  is  true,  stand  in  the  way  of  the  development  of  a  littoral  flora 
which  consists  elsewhere  chiefly  of  green  ahjee,  but  the  second  or  tub-littoral  zone 
will  probably  be  found  to  possess  a  rich  flora  (brown  or  red  alga*),  it  b.-ing  well 
known  that  these  organisms  are  able  to  flourish  in  spite  of  intense  cold,  while  in  the 
north  they  have  been  found  to  depths  of  150  fathoms,  below  the  disturbing  influence 
of  the  land-ice.  A  wide  field  is  also  open  for  the  investigation  of  the  Plankton  of 
the  southern  seas,  as  also  of  the  distribution  of  the  marine  flora  and  the  manner  in 
which  this  is  affected  by  variations  of  saliuity.  A  number  of  most  interesting 
problems  depend  for  their  solution  also  on  a  knowledge  of  the  past  and  present 
land-riora  of  the  Antarctic.  In  view  of  the  surprising  contrasts  presented  by  the 
botany  of  the  southern  hemisphere,  it  is  by  no  means  impossible  that  vascular 
plants  may  be  discovered  within  the  fringing  ice- wall,  it  being  probable  that  isolated 
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spots  may  be  free  from  ice  owing  to  the  influence  of  volcanic  heat  or  other  causes. 
Dr.  Neger  goes  fully  into  the  question  of  the  former  distribution  of  land  and  water 
and  of  climatic  changes  in  the  Antarctic,  showing  the  great  interest,  in  this  connec- 
tion, which  would  attach  to  the  discovery  of  fossil  forms  of  vegetation.  He  points 
out  the  grounds  for  believing  that  the  antarctic  continent  was  once  more  suited  than 
at  present  for  the  growth  of  plants,  and  that  this  may  explain  the  strange  admixture 
of  forms  between  South  America,  Australia,  and  other  southern  lands.  The  simi- 
larity of  the  flora  of  Kerguelen  Land,  Marion  island,  and  Heard  bland,  separated  as 
they  are  by  wide  tracts  of  ocean,  may  be  also  explained,  he  thinks,  by  the  supposition 
that  the  plants  were  transported  by  drift-ice  from  the  Antarctic.  As  regards  the 
former  changes  of  climate  which  may  have  taken  place  in  the  southern  hemisphere, 
Dr.  Niger  rt marks  that  any  remains  of  plants  that  may  be  found  in  the  Antarctic 
must  be  older  than  the  long  cold  period  which  occupied  the  Tertiary  tpoch.  If  at 
an  earlier  date  the  southern  continent  was  covered  with  vegetation,  the  forests 
would  probably  have  consisted  of  Araucarice  and  other  conifers  of  the  habit  of 
Libocedrus  and  Podocarpus,  and  of  foliage  trees  such  as  Nothofagus. 

Danish  Expedition  to  East  Greenland.— We  have  already  *  given  some 
information  about  an  expedition  to  the  unexplored  part  of  the  east  coast  of  Green- 
land between  Angmagsalik  (65}°  lat.)  and  Scoresby  sound  (70°)  under  command  of 
Lieut.  Amdrup,  r.d.n.  The  expedition,  which  left  Copenhagen  in  August,  1898,  for 
Angmagsalik,  returned  on  September  12  last,  and  has  carried  out  the  first  part  of 
its  plan,  exploring  the  coast  up  to  67J°  with  boat  and  dog-sledges,  and  establishing 
two  depots  at  66°  6'  and  67°  15'.  At  the  last  place  the  expedition  found  the 
remains  of  a  small  extinct  Eskimo  settlement  of  about  thirty  persons.  The 
ethnographical  remains  found  here  are  interesting,  and  the  expedition  has,  during 
its  sojourn  in  Greenland,  made  different  scientific  observations  concerning  botany, 
zoology,  magnetism,  etc.  The  lowest  temperature  was  —  30°  Celsius  (  —  22  Fahr.). 
The  expedition  consisted  of  the  leader,  Cb.  Eruse,  botanist  and  geologist;  K. 
Pontsen,  zoologist ;  S.  Jacobsen,  a  naval  petty  officer ;  and  Nielsen,  sailor  and  smith. 
The  second  part  of  the  work  of  the  expedition  (which  will  probably  start  next  year) 
consists  in  an  exploration  of  the  coast  from  Scoresby  sound  southwards,  after  which 
the  expedition  will  return  via  Angmagsalik,  a  Danish  mission  and  trading  station, 
to  which  the  government  sends  a  ship  every  year  in  August. 

GEVEKA1. 
A  Hew  Ethnological  Text  book.t  —  Under  the  title  'Man:  Past  and 
Present,'  Mr.  A.  U.  Keane  contributes  a  new  volume  to  the  Cambridge  Geographical 
Series,  intended  to  supplement  his  *  Ethnology,'  which  appeared  as  the  first  issue 
of  that  series.  Whereas  the  latter  dealt  mainly  with  general  questions  relating  to 
the  human  race  as  a  whole,  the  new  volume  is  intended  rather  as  a  systematic 
account  of  the  four  principal  divisions  ioto  which  mankind  is  divided  by  the 
author,  with  especial  reference  to  their  geographical  habitat?,  and  to  the  subject  of 
the  origin  and  inter-relations  of  the  different  subordinate  groups.  It  is,  therefore, 
quite  complete  in  itself,  though  reference  is  constantly  made  to  the  earlier  volume, 
in  which  fundamental  questions  have  been  more  fully  treated.  As  a  guide  to  the 
present  state  of  knowledge  on  the  various  branches  of  the  human  family,  their 
social  institutions  and  religious  ideas,  the  new  volume  supplies  a  long-felt  want, 
and  is  a  monument  of  comprehensive  acquaintance  with  the  results  of  modern 
research,  and  with  the  vast  body  of  facts  which  have  been  collected  on  the  subject. 

*  Vol.  x.  p.  18. 

f  'Man:  Past  and  Present.'     By  A.  H.  Keane,  f.b.g.s.     Cambridge  University 
Press.    1899. 

No.  IV.— October,  1899.]  2  a 
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As  a  text-book  it  is  perhaps  somewhat  too  much  a  statement  of  the  author's 
personal  views  on  controverted  points,  contrary  opinions  being  often  rather 
summarily  dismissed.  The  distinction  between  "reasonable  assumptions"  and 
positive  facts  is  also,  perhaps,  not  always  kept  up  as  clearly  as  might  be  wished. 
The  main  conclusions  of  the  author  have  already  been  [put  before  students  in  his 
earlier  volume,  and  need  not  be  repeated  at  length  here.  They  all  rest  on  the 
belief  that  the  world  was  peopled  from  one  eastern  centre  during  Pleistocene  times, 
and  that  the  primary  groups  were  already  specialized  before  the  Neolithic  epoch, 
or,  according  to  Mr.  Keane's  ideas,  at  least  100,000  years  ago.  The  results  of  some 
recent  researches,  which  have  appeared  since  the  date  of  the  '  Ethnology,'  have, 
however,  been  embodied.  Thus,  Prof.  Sergi's  important  work  on  the  Hamitic 
race  has  been  utilized  and  its  conclusions  in  the  main  accepted,  together  with  those 
of  other  inquirers  in  the  same  field,  which  point  to  the  ethnic  unity  of  the  Berbers 
and  of  the  peoples  which  form  the  basis  of  the  south  European  populations.  This 
has,  of  course,  an  important  bearing  on  the  question  of  the  European  races  generally, 
which  are  divided  by  Mr.  Eeane  (with  De  Laponge  and  Ripley)  into  three  primary 
groups,  characterized  briefly  as  tall,  blonde  long-heads ;  short,  dark  long-heads ; 
and  brown  round-heads.  As  the  designation  for  the  primary  division  to  which  all 
these,  as  well  as  the  Semites,  etc,  belong,  he  vigorously  defends  the  old  term 
Caucasic,  which,  he  says,  possesses  the  valuable  quality  of  prestige,  and  is  certainly 
open  to  no  more  objections  than  Semitic  or  Hamitic.  The  original  home  of  the 
Caucasic  peoples  Mr.  Keane  places  in  North  Africa,  that  of  the  Mongolians  in 
Tibet,  while  no  such  restricted  areas  are  assigned  as  the  primaeval  homes  of  the 
American  aborigines  and  the  Negroes.  As  elsewhere,  Mr.  Keane  draws  a  decided 
line  of  partition  between  the  Sudanese  and  the  Bantu  negroes,  while  classing  the 
latter  with  the  Hottentots,  Bushmen,  and  Negritoes.  Tet  he  allows  that,  physically, 
no  hard  and  fast  line  can  be  drawn  between  the  Sudanese  and  Bantu.  With  regard 
to  the  Malagasy  problem,  which  he  considers  to  have  been  somewhat  needlessly 
revived  of  late  years,  the  author  lays  stress  on  the  very  early  date  of  the  original 
Malay  immigration,  which,  he  says,  is  no  matter  of  speculation,  but  a  direct  inference 
from  established  facts.  Enough  has  been  said  to  show  the  varied  nature  of  the 
questions  discussed,  and,  however  they  may  dissent  from  the  views  of  the  author, 
all  readers  of  his  book  will  find  abundant  matter  to  stimulate  their  interest.  There 
is  a  useful  series  of  illustrations,  from  photographs,  of  the  various  types  described. 

The  Science  of  Map-making. — In  a  recent  publication  of  the  Maryland 
geological  survey,  Mr.  Henry  Gannett  gives  a  succinct  and  clear  exposition  of  the 
aims  and  methods  of  cartography,  with  special  reference  to  the  topographic  maps 
now  under  construction  in  Maryland.  A  large  part  of  the  paper  is,  of  course,  taken 
up  with  technical  details  as  to  the  methods  and  instruments  employed ;  but  the 
introductory  matter,  dealing  with  general  principles  and  desiderata  to  be  kept  in 
view  in  map-making,  is  of  wider  interest.  Mr.  Gannett  distinguishes  between 
"  geographic  maps,"  or  those  upon  small  scales  usually  compiled  from  others  on 
larger  scales,  and  "  topographic  maps  "  upon  large  scales,  often  made  directly  from 
surveys.  To  the  latter  his  chief  attention  is  directed.  As  regards  the  general 
methods  of  map-making,  he  remarks  that  every  map,  whatever  its  character,  is 
essentially  a  sketch  corrected  by  locations.  The  work  of  making  a  map,  therefore, 
consists  of  two  parts  :  that  of  raakiog  these  locations,  which  is  done  by  surveying- 
instruments,  and  is  geometrical ;  and  that  of  sketching,  which  is  done  by  the  eye 
and  hand,  and  is  artistic.  The  correctness  of  maps  depends  upon  four  elements : 
(1)  accuracy  of  location  ;  (2)  the  number  of  locations  per  square  inch  of  the  map ; 
(3)  their  distribution ;  and  (4)  the  quality  of  the  sketching.  The  greatest  accuracy 
attainable  is  not  always  desirable,  but  the  degree  of  correctness  must  depend  on 
the  end  in  view.    After  discussing  the  amount  of  control  necessary  in  different 
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cases,  and  the  two  general  methods  (by  triangulation  or  traverse)  of  location  of 
stations,  the  writer  corrects  a  "  widespread  misapprehension  regarding  the  possible 
accuracy  of  maps,"  showing  that,  owing  to  the  amount  of  generalization  necessary, 
absolutely  "  perfect  maps  "  are  an  impossibility.  In  his  detailed  account  of  the 
methods  employed,  Mr.  Gannett  treats  in  turn  of  (1)  the  location  of  the  map 
upon  the  Earth's  surface  by  astronomical  observations ;  (2)  the  horizontal  location 
of  points,  in  three  grades  of  accuracy ;  (3)  the  measurement  of  heights ;  (4)  the 
sketching  of  the  map — by  far  the  most  important  part  of  the  work  of  map-making. 
He  also  describes  the  various  instruments  employed,  and  their  mode  of  use. 


CORRESPONDENCE. 
The  Khotan  Biver. 

With  reference  to  Colonel  Trotter's  remarks  on  pages  447  and  448  of  the 
Geographical  Journal  for  April,  1899,  which  I  have  only  just  received,  I  beg  to 
state  that  I  am  perfectly  familiar  with  the  upper  waters  of  the  Eiria  river  and  its 
four  chief  tributaries,  and  that  I  did  not  mistake  any  of  the  above  for  the  Khotan 
river,  whose  sources  I  discovered.  The  river  referred  to  as  having  been  crossed  by 
Eishin  Sing  in  lat.  35°  3',  long.  81°  30',  flows  into  a  lake  marked  on  sheet  No.  1  of 
my  map  of  Western  Tibet  as  "  lake  approximately  fixed,"  in  lat.  35°  long.  81°. 
Aksu  is  on  the  western  tributary  of  the  Eiria  river,  not  on  the  main  river,  and  the 
sources  of  the  Khotan  river  are,  roughly  speaking,  south-west  of  that  place.  As 
regards  my  longitudes,  I  do  not  wish  to  again  refer  to  them  until  all  my  observa- 
tions have  been  re-computed  and  checked.  The  Khotan  river  cannot  possibly 
flow  south  for  30  miles,  or  anything  like  that  distance,  from  its  source,  as  a  high 
snow  range  intervenes  between  it  and  the  river  said  by  Kishin  Sing  to  flow  into 
the  Khotan  river. 

H.  H.  P.  Deasy. 
Leh,  July  29, 1899. 
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Additions  to  the  Library. 

By  HUGH  ROBERT  IffTTiL,  D.8o.,  Librarian,  R.G.S. 

The  following  abbreviations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 

A.  «  Academy,  Academie,  Akademie.         '    Mag.  =  Magazine. 

Abh.  ss  Abhandlungen.  j  Mem.  =  Memoirs,  Memoires. 

Ann.  =  Annals,  Annates,  Annalen.  Met.  =  Meteorological. 

B.  =  Bulletin,  Bollettino,  Boletinj.  !  P.  =  Proceedings. 
Com.  as  Commerce.  '  R.  =  Royal. 

G.  Rd.  =  Comptes  Rendus.  Rev.  =  Review,  Revue. 

Erdk.  =  Erdkunde.  S.  ss  Society,  Societe,  Selskab. 

G.  ss  Geography,  Geographic,  Geografia.       Sitzb.  =  Sitzungsbericht. 

Ges.  ss  Gesellschaft.  T.  ss  Transactions. 

I.  ss  Institute,  Institution.  ,    V.  ss  Verein. 

Iz.  ss  Izvestiya.  Verh.  =  Yerhandlungen. 

J.  ss  Journal.  W.  ss  Wissenschaft,  and  compounds. 

k.  u.  k.  =  kaiserlich  und  koniglicb.  '    Z.  ss  Zeitschrift. 

M.  ss  Mitteilungen.  I    Zap.  ss  Zapiski. 

On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Journal  is  10  x  61. 

A  selection  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  "  Journal" 
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EUROPE. 

Belgium—  Meteorology.  

Resumd  dee  Observations  Me*te'orologiques  faites  a  l'ObservAtoire  Royal  de  Bel- 
g'que,  a  Uccle  pendant  l'anne'e  1898.  Bruxelles,  1899.  Size  7}  X  5,  pp.  16.  Pre- 
tented  by  M.  A.  Lancaster. 

Belgium— Sunshine.  Lancaster. 

De  l'inte'ret  dee  releves  journaliers  des  heures  de  Soleil.  Par  A.  Lancaster. 
Bruxelles,  1899.    Size  7}  X  5,  pp.  24.     Diagrams.    Presented  by  the  Author. 

On  tbe  importance  of  measuring  the  daily  duration  of  bright  sunshine  with  statistics 
of  sunshine  for  Brussels  for  twelve  years.    A  diagram  is  given,  comparing  graphically 
the  average  percentage  of  possible  sunshine  for  each  month  enjoyed  at  Madrid,  Borne, 
Uccle,  Hamburg,  and  Ben  Nevis. 
Central  Europe— Plints.  Sennit. 

Entwicklungsgesohichte  der  Pbanerogamen  Pflanzendecke  Mitteleuropas  nordlich 
Her  Alpen.  Von  Dr.  August  Schulz. — Forschungen  zur  deutschen  Landee-  und 
Volkskunde  .  .  .  herausgegeben  von  Dr.  A.  KirchhofF.  Elfter  Band,  Heft  5. 
Stuttgart:  J.  Engelhorn,  1899.    Size  9}  x  6J,  pp.  229-447. 

Danube.  B.S.G.  Romdn'a  19  (1898) :  19-36.  Btnrdsa. 

Lucrarile  Comisiunel  Europeane  a  Dunarel,  conferinta  de  D.  Dimitrie  A.  Sturdza. 
Rezumat  in  limba  franceza. 

The  report  in  French  of  a  lecture  on  the  Danube,  delivered  to  the  Rumanian 
Geographical  Society. 
Denmark.  Boyle. 

Trade  and  Agriculture  of  Denmark  for  the  year  1898.  Foreign  Office,  Annual 
No.  2301,  1899.    Size  10  x  6 J,  pp.  22.     Liagram.     Price  2Jd. 

Europe— Cartography.  Ymer  19  (1899) :  159-170.  Tottie. 

Om  fortgongen  af  Europas  allmanna  topografiska  karlarbeten  under  innevarande 
decennium.    Af  Ch.  D.  Tottie.     With  Maps. 

On  the  progress  of  the  official  mapping  of  Europe  since  1889,  with  maps  showing 
the  present  state  of  the  topographical,  geological,  and  marine  surveys  of  Norway  and 
Sweden. 

Europe— Freglacial  Geography.  Hildebrandt. 

Naturw.  Wochenschrift  14  (1899) :  2C1-267. 
Die  Westgrenze  des  letzten  nordeuropaischen  Inlandeises.    Eine  Diluvialstudie 
von  Max  Hildebrandt.     With  Map. 

Europe— Travel.  

London  to  Switzerland  and  Italy  by  the  St.  Gothard  Railway.    100  Pioturesque 
Views.    Nancy :  A  Bergeret  &  CK    Size  13  x  10.    Presented  by  the  Compagnie  dee 
Chemins  de  Fer  de  VEst. 

Faroe  Islands.  Geolog.  Mag.  6  (1809)  :  308-309.  Lomas. 

Glaciated  Valleys  in  the  Faroe*.    By  Joseph  Lomas. 

Faroe  Islands.  G.  Tidskrift  15  (1899) :  29-3C.  '  WiUaume-Jantten. 

Fser0ernes  Klima.    Af  V.  Willaume-Jantzen. 

France.  Babinet  and  Lemoine. 

Resume'  des  Observations  central  ise'es  par  le  Service  Hydrome*trique  du  Bassin  de 
la  Seine  pendant  1'annee  18U7.  Par  M.  Babinet.  Versailles,  1898.  Size  10 J  x  7, 
pp.  52  and  8. 

Observations  sur  lee  Cours  d'Eau  et  la  Pluie  centralisees  pendant  ranne*e  1897.  .  .  . 
Par  M.  G.  Lemoine  et  M.  Babinet.    [7  Plates.]    Size  18  x  11}. 

France.  B.S.G.  Lille  31  (1899) :  411-428.  Cantineau. 

Les  Excursions  de  la  Socie*te*  de  Geographic  de  Lille  en  1898  :  A  travers  les  Voeges 
et  le  Jura.    Par  M.  E.  Cantineau.     With  Illustrations. 

France.  B.S.G.  Com.  Bordeaux  22  (1899) :  191-199, 217-225.  Imbert 

QuelqueB  ports  maritimes  francais  de  l'Atlantique.    Par  Louis  Imbert. 

Particulars  of  the  capacity  and  equipment  of  the  chief  French  seaports  on  the 
Atlantic. 
France.  Lee. 

Trade  of  France  for  the  yoar  1898.  Foreign  Office,  Annual  No.  2213, 1899.  Size 
9J  x  6J,  pp.  30.    Price  2d. 
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France— Bay  of  Biscay.  Odin  and  Babilier. 

Carte  des  parages  de  pecbe  do  thon  dans  le  golfe  do  Gascogne.    Par  A.  Odin  et 
G.  Rabilier.— Congres  International  de  Peohes  Maritimes,  Comptea  rendus  des 
Seances.    Paris,  1899.    Pp.  53-66.    Map. 
On  the  limits  within  which  the  fishing  for  the  germon,  or  white  thon  (Thymnus 

thymnus),  is  carried  on. 

Trance— Bordeaux.  Hearn. 

Trade  of  Bordeaux  and  District  for  the  Tear  1898.    Foreign  Office,  Annual  No. 
2250, 1899.    Size  10  x  6},  pp.  58.      Price  3d. 

France— Coasts.  B.S.O.  Paris  20  (1899)  :  182-197.  Thoulet. 

Considerations  relatives  a  la  construction  d'une  carte  lithologiquo  des  cotes  de 

France.    Par  M.  J.  Thoulet. 
A  proposal  to  construct  a  detailed  map  showing  the  nature  of  the  sea-bottom  off 
the  coast  of  France. 

France— Corsica,  Ann.  0. 8  (1899) :  304-329.  Battel. 

La  Corse.    £tude  anthropoge'ographique.    Par  M.  Fried  rich  Ratzel. 

France— Ushant.  Tour  du  Monde  5  (1899) :  289-300.  Grayer. 

Oueasant  (Cncz  Henssa— L'lle  de  l'£pouvante).      Par  M.  Paul  Gruyer.     With 
Illustration*. 

Germany.  

Siebenter  Ioternationaler  Geographen-Koogress  Berlin  1899.  Programm  der 
Wissenschaftlichen  Ausfluge.    Berlin,  1899     Size  11}  x  9,  pp.  16. 

A  list  of  the  excursions  planned  iu  connection  with  the  Berlin  Geographical 
Congress,  each  being  accompanied  by  a  detailed  list  of  books  and  memoirs  covering 
most  of  the  Baltic  coast  of  Germany  and  the  Rhine  valley. 

Germany— Bavaria.  Altbayerische  Monatt.  1  (1899):  1-21.  Oberhummer. 

Ueber  die  Entwicklnng  und  die  Aufgaben  der  bayerischen  Landeskunde.  Yon 
Prof.  Dr.  Eugen  Oberhummer.     With  Maps  and  Illustrations. 

Germany— Fichtelgebirge.    M.V.  Erdh.  Leipzig  (1898) :  55-195.  Ntiohter. 

Das  Fichtelgebirge  in  scioor  Bedeutung  fur  den  mitteleuropaischen  Yerkehr. 
Eine  anthropo-geographische  Studie  von  Friedrich  Niichter. 

On  the  influence  exercised  by  mountains,  and  especially  by  the  Fichtelgebirge,  on 
the  lines  of  communication  through  Europe. 

Germany— Fisheries.     Rev.  Maritime  140  (1899) :  445,  671 ;  141  (1899)  :  197       

Les  pgohes  maritimes  en  Allemagne.     With  Illustrations. 

Germany— Hamburg.  Ward. 

Trade  of  Hamburg  for  the  year  1898.  Foreign  Office,  Annual  No.  2263,  1899. 
Size  10  X  6$,  pp.  7d.     Price  4d. 

Germany — Metoorology.  Beiold. 

Yeroffentlichungen  des  Eoniglich  Prenssischen  Meteorologiscben  Instituts,  heraus- 
gegeben  durch  dessen  Direktor  Wilhelin  von  Bezold.  1898.  Heft  ii.  Ergebnisse 
der  Beobachtungen  an  den  Stationed  II.  und  III.  Ordnuug  im  Jahre  1898 
zugleich  Deutsches  Meteorologisches  Jahrbuch  fur  1898.  Berlin':  A.  Asher  &  Co., 
1899.    Size  13  J  x  10,  pp.  57-110.   Presented  by  the  Prussian  Meteorological  Institute. 

Germany— Saxony.  M.  V.  Erdh.  Leipzig  (1898) :  17-53.  Hassert. 

Die  geographische  Lage   und  Entwickelung  Leipzigs.     Yon  Privatdozent  Dr. 

Kurt  Hassert. 
On  the  geographical  position  of  Leipzig  and  the  development  of  the  town. 
Germany— Trade.  Oppenheimcr. 

Trade  of  Frankfort-on-Main  for  the  year  1898.    Foreign  Office,  Annual  No.  2312, 

899.     Size  10  x  6*,  pp.  64.    Price  3d. 

This  report  deals  with  the  trade  of  the  German  empire,  the  Consul-general,  Sir 
Charles  Oppenhcimer.  passing  in  review  the  present  situation,  and  giving  a  statistical 
summary  of  the  trade  between  the  United  Kingdom  and  Germany  for  ten  years. 

Greece—  Amorgos.        B.S.R.  Beige  G.  23  (1899)  :  90-108,  145-171.  Hautteeoenr. 

L'ile  d' Amorgos.     Par  Henry  Hauttecoeur.     With  Map. 

Greece— Ionian  Islands.  Dnpnis. 

Trade  of  the  Ionian  Islands  for  the  vear  1898.  Foreign  Office,  Annual  No.  2269, 
1899.     Size  9*  X  GJ,  pp.  20.    Price  2d. 
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Europe— Haute  Towns.    B.  American  0.8.  31  (1899) :  236-255.  Sample. 

The  Development  of  the  Hanse  Towns  in  Relation  to  their  Geographical  Environ- 
ment   By  Ellen  C.  Semple.     With  Maps. 

Holland.  BJ3.G.  Lille  31  (1899) :  235-256,  381-401.  De  Swart*. 

An  pays  de  Rembrandt  et  de  Frans  Hals.  Coupe  de  crayon  sur  nn  Garnet  de 
voyage  par  Victor  De  Bwarte. 

Hungary— Lake  Balaton.  

Resultate  der  wissenschaftliohen  Erforsohung  des  Balatonsees.  Heranagegeben 
von  der  Balatonsee-Commission  der  Ung.  Geographischen  Geseilschaft.  Zweiter 
Band.  Die  Biologie  des  Balatonaees  nod  aeiner  Umgebung.  Enter  Theil.  Die 
Fauna  dea  Balatonaees.  Yon  Dr.  Karl  Brancsik,  Dr.  Engen  v.  Daday,  Baonl 
France,  Dr.  Alexander  Lovassy,  Lndwig  v.  Me"helij,  Dr.  Stefan  v.  Ritz,  Dr.  Karl 
Szigethy  nnd  Dr.  Engen  Vangel.  Wien :  E.  HSlzel,  1897.  Size  11|  X  8|,  pp.  xl. 
and  280.    Illustration*.    Presented  by  the  Hungarian  Geographical  Society. 

Iceland.  Q.  Tidskrifi  15  (1899) :  3-14.  Thoroddra 

H0jlandet  ved  Langjokull  paa  Island  Rejseberetning  fra  Sommeren  1898  af  Dr. 
pbil.  Th.  Thoroddsen.     With  Map. 

This  memoir  is  accompanied  by  a  geological  map  of  the  belt  of  country  between 
Hnnafloi  and  Faxafjord. 

Iceland.  Vidalin. 

Trade  of  Iceland  for  the  years  1895-98.  Foreign  Office,  Annual  No.  2285, 1899. 
Size  10  X  6},  pp.  18.     Price  lid. 

Italy.  B.8.Q.  Italiana  12  (1899) :  249-256.  Baratta. 

Aleseandro  Volta  ed  i  suoi  studi  sullo  fontane  ardenti  di  Pietramala  e  di  Yelleja. 
Notizie  del  Socio  M.  Baratta. 

Italy— Elba.  Tonietti. 

Trade  of  the  Island  of  Elba  for  the  year  1898.  Foreign  Office,  Annual  No.  2274. 
1899.    Size  9}  X  6},  pp.  12.    Price  id. 

Italy— Emigration.      Questions  Dipt,  et  Colon.  7  (1899) :  201-209.  Ebray. 

Immigration  italienne  et  la  Colonisation.    Par  M.  Alcide  Ebray. 

Italy— Lakes.  Agoitmi 

Terzo  Congreeso  Geograflco  Ifaliano.  Sullo  stato  attuale  degli  studi  batometrici 
dei  laghi  italiani  coir  aggiunta  di  un  saggio  per  una  bibliografia  limnologica 
italiana.  Communicazione  del  Dott  Giovanni  De  Agostini.  Firenze,  1899. 
Size  9}  X  7,  pp.  12.    Presented  by  ike  Author. 

Italy — Leeoe.  Ooeoto. 

Trade  of  the  Province  of  Lecce  for  the  year  1898.  Foreign  Office,  Annual  No. 
2311, 1899.    Size  10  X  6},  pp.  48.    Price  2Jd. 

Includes  a  report  on  Brindisi. 
Italy— Leghorn.  Carmichael. 

Trade  of  Leghorn  for  the  vear  1898.  Foreign  Office,  Annual  No.  2241,  1899. 
Size  10  x  6,  pp.  22.    Price  ljd. 

Italy— Sieily.  Riv.  O.  Italiana  6  (1899) :  410-419.  Oliver!. 

Sulla  identificazione  dei  fiumi  ohe  scorrono  presso  Girgenti  coi  nomi  antiohi  di 
Akragas  e  Hypsas.    Nota  del  Dott.  Gaspare  OUveri.     With  Map. 

Italy— Sieily.  Terrestrial  Magnetism  4  (1899) :  87-92.  Palano, 

Carte  Magn&ique  de  la  Sicile.    Par  M.  L.  Palazzo.     With  Map. 
Italy— Sicily.  RicchiexL 

Terzo  Congresso  Geograflco  Italiano.  Saggi  di  correzione  dei  nomi  local!  nolle 
carte  topograficbe  dell'  Istituto  Geografico  Militare,  per  quanto  riguarda  la  Sioilia 
Occidental  e  Meridionale.  Memoria  del  Prof.  Giuseppe  Ricohieri.  Firenze, 
1899.    Size  9}  x  7,  pp.  14.    Presented  by  the  Author. 

On  the  necessity  for  revising  the  local  names  which  appear  on  the  official  maps 
of  Sicily. 

Italy— Terrestrial  Magnetism.    Atti  JR. A.  Lincei  Rendiconti  8  (1899) :  22-28.     Palano. 

Misure  magnetiche  eseguite  in  Italia  nel  1891,  e  contribuzioni  alio  studio  delle 
anomalie  nei  terreni  vulcanici.    Nota  di  Luigi  Palazzo. 
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Italy— Venetia.  Thoxndike-Vourse. 

Lea  valli  de  la  Vdne'tie.  Par  Thorndike-Nourse. — Congrcs  International  de  Pechea 
Maritime*,  Comptea  rendna  dea  Seanoes.    Paris,  1899,  pp.  895-428.    Illustrations. 

The  valli  of  Venice  are  portions  of  shallow  aea  surrounded  wholly  or  in  part  by 
dykes  and  utilized  mainly  for  fishing,  while  the  fertile  land  on  their  borders  is 
cultivated. 

Mediterranean  Basin.       J.  of  T.  Victoria  1.  81  (1899) :  111-122.  Hull. 

The  Physical  Conditions  of  the  Mediterranean  Basin.  By  *Vof.  E.  Hull,  f.b.s. 
With  Map. 

Mediterranean— Crete.    Quettions  Dipt,  et  Colon.  7  (1899):  146-151.  Moguec. 

La  Crete  Autonome.    Par  E.-H.  Moguez.     With  Map. 

Mediterranean — Cyprus. 
Cyprus.    Annual  Reports  for  1897-8.     London:  Eyre  &  Spottiswoode,    1899. 
Size  10  x  6},  pp.  108.    Price  5Jd. 

Mediterranean — Cyprus.  Gennadius. 

Report  on  Agriculture  in  Cyprus.  By  P.  Gennadius.  London :  Eyre  &  Spottis- 
woode, 1899.    Size  10  X  6,  pp.  34.    Price  2}d. 

A  discussion  of  the  various  agricultural  product*  of  Cyprus  and  their  derivatives 
(essential  oils,  etc.)  likely  to  be  of  commercial  value  for  export. 

Mediterranean— Bhodes.  Bukowski. 

Geologische  Ueberaiohtskarte  der  Insel  Rhodua.    Aufgenommen  und  erlautert 
von  Gejza  von  Bukowski    (Separat-Abdruck  aua  dem  Jahrbuch  der  k.k.  geolog. 
Reichsanstalt,  1898,  Bd.  48,  Heft  3  und  4.)    Wien,  1899.    Size  H)|  X  7|,  pp.  [172]. 
.  Map.    Presented  by  the  Author. 

A  complete  study  of  the  geology  of  Rhodes,  with  a  geological  map,  on  the  scale 
of  1 :  120,000,  the  topographical  basis  of  which  is  the  British  Admiralty  chart  of  the 
island. 

North  Sea  Pilot.  

Supplement  1899,  relating  to  the  North  Sea  Pilot,  part  ii.  Fifth  edition,  1895. 
London :  J.  D.  Potter,  1899.  Size  10  X  6$,  pp.  47.  Presented  by  the  Uydrographer, 
Admiralty. 

Horway.  Dundas. 

Trade  of  Norway  for  the  year  1898.  Foreign  Office,  Annual  No.  2299,  1899. 
Size  9}  X  6J,  pp.  64.    Price  3d. 

This  report  shows  a  remarkable  increase  in  the  utilization  of  the  natural  resources 
of  Norway,  especially  in  the  export  of  ice,  the  development  of  mining  and  manufac- 
tures, and  the  utilization  of  electric  power. 

Rumania.  B.S.G.  Bomdna  20  (1899):  1-118.  Br&Uanu. 

Trebuinta  de  a  se  face  cadastral  Romaniel.     De  Generalu  C.  I.  Bratianu. 

Urging  the  importance  of  a  cadastral  survey  of  Rumania  in  order  to  facilitate  tho 
registration  and  transfer  of  property. 

Rumania.  LiddeU. 

Trade  of  Roumania  for  the  year  1898.  Foreign  Office,  Annual  No.  2305, 1899. 
Size  10  X  6,  pp.  24.    Price  ljd. 

The  growing  prosperity  of  Rumania  has  led  to  the  institution  of  a  direct  express 
train  service  from  Berlin  to  Bukharest  in  thirty-three  hours,  connecting  twice  weekly 
at  Kustenji  with  new  steamers  to  Constantinople,  which  can  thus  be  reached  in  forty- 
eight  hours  instead  of  the  sixty-four  hours  required  by  the  Orient  express. 

Russia— Finland.  Psrrott. 

Finland.  An  English  journal  devoted  to  the  cause  of  the  Finnish  People.  Edited 
by  C.  Harold  Perrott,  b.a.  No.  1,  June  3, 1899.  London.  Size  15  x  10J,  pp.  20. 
Price  3d.     Presented  by  the  Publishers. 

The  first  number  of  a  periodical  intended  to  spread  a  knowledge  of  Finland  in  this 
country. 

Rusiia— Novaya  Zcmlya.  Tsehernysehew  and  Jakowlew. 

VerK  BU9S.-K.  Mineralog.  Oes.  St.  Petersburg.  36  (1899):  55-99. 

Die  Kalksteinfauna  des  Cap  Grebeni  auf  der  Waigatach-Insel  und  des  Flusses 
Nechwatowa  auf  Nowaja-Semlja.  Yon  Th.  Tsehernysehew  und  N.  Jakowlew. 
With  Plates. 
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ASIA. 
Ceylon.  

Correspondence  relating  to  Recent  Land  Legislation  in  Ceylon,  Jane,    1899. 
London :  Eyre  &  Spottiswoode,  1899.    Size  13}  X  8},  pp.  vi.  and  164.    Price  It.  4|<i. 

Ceylon-  /.  Linnean  8.  (Botany)  34  (1899) :  300-365. 

The  Botany  of  the  Ceylon  Patanas.    By  H.  H.  W.  Pearson,  b.a.     With  Map. 
China. 


Treaty  Series.  No.  11.  1899.  Exchange  of  Notes  between  the  United  Kingdom 
and  Russia  with  regard  to  their  respective  Railway  Interests  in  China.  London : 
Eyre  &  Spottiswoode,  1899.    Size  10  x  6},  pp.  6.    Price  id. 

China.  


China:  Imperial  Maritime  Customs.  II.  Special  Series:  No.  2.  Medical 
Reports  for  the  Half-year  ended  September  80, 1898.  Shanghai ;  London :  P.  S. 
King  &  Son,  1899.    Size  11x9,  pp.  vi.  and  28.    Illustration. 

The  medical  reports  inclnde  an  abstract  of  meteorological  observations. 

China.  A  travers  le  Monde,  Tour  du  Monde  5  (1899) :  197-198.  

La  Baie  de  San-Moun.     With  Map. 

China.  B.8.  d'£tude*  Colon.  6  (1899) :  3-48.  Bray. 

Entreprises  en  Chine.    Par  Fd.  de  Bray.     With  Map$. 

On  the  opportunity  for  Belgian  commercial  enterprise  in  China,  with  sketch-maps 
of  the  projected  railways. 

China.  Imp.  and  Asiatic  Quarterly  Rev.  7  (1899) :  92-113.  Bullock. 

Intercourse  in  the  Past  between  China  and  Foreign  Countries.    By  T.  L.  Bullock. 

China.  Verh.  Get.  Erdk.  Berlin  86  (1899):  251-261.  Cholnoky. 

Herr  Eugen  von  Cholnoky :  Kurze  Znsammenfassung  der  wissonschaftlichen  Ergeb- 
nisse  meiner  Reise  in  China  und  in  der  Mandschurei  in  den  Jahren  1896-1898. 

China.  Elliot. 

The  Prospect  in  Chinese  Trade  and  the  present  opportunity.    By  G.  F.  Scott 
Elliot,  m.a.,  etc.     From  the  Proceedings  of  th*  Philosophical  Society  of  Glasgow. 
1899.    Size  9  x  5},  pp.  20.    Presented  by  the  Author. 
A  thoroughly  practical  paper,  dealing  with  the  question  of  the  production  of  silk 

and  tea  in  China,  and  the  demand  for  cotton  goods.    A  list  of  over  ninety  recent 

authorities  is  given. 

China.  Biv.  G.  Italiana  6  (1899) :  105-118,  216-221,  291-297,  357-367.      Gribaudi. 

L'awenire  eoonomico  della  Cina.    Del  Dott.  Pietro  Gribiudi. 

China.  Biv.  G.  Italiana  6  (1899) :  321-344.  Hocentini. 

L'ltalia  e  la  Cina.    Conferenza  .  .  .  dal  Prof.  Lodovioo  Nocentini. 

China.  Bioehiari 

Prof.  G.  Ricchieri.    L'ltalia  in  Cina.    Roma,  1899.    Size  10  X  6},  pp.  23.    Pre- 
sented by  the  Author. 
Reprint  of  an  article  in  the  Itsvista  dV Italia  for  1899. 

China— Amoy.  Little. 

Trade  of  Amoy  for  the  year  1898.  Foreign  Office,  Annual  No.  2281,  1899.  Size 
10  x  6,  pp.  18.    Price  ljd. 

China— Canton.  /.  China  Br.  B.  Asiatic  8.  30  (1899) :  1-73.  Huart 

Le  Voyage  de  l'Ambaasade  Hollandaise  de  1656  a  travers  la  Province  de  Canton. 
Par  C.  Imbault  Huart. 

China—  Caifu.  Hopkins. 

Trade  of  Chefoo  for  the  year  1898.  Foreign  Office,  Annual  No.  2307, 1899.  Size 
10  x  6J,  pp.  20.    Plan.    Price  Sd. 

This  report  contains  a  short  account  of  Kiauchau  bay,  with  a  map,  and  also  a  notice 
of  Wei-hai-wei. 

China— Chungking.  Litton. 

Trade  of  Chungking  for  the  vear  1898.  Foreign  Office,  Annual  No.  2249,  1899. 
Size  10  x  6,  pp.  18.     Price  \\d. 

China — Fuchau.  Fraiex. 

Trade  of  Foochow  for  the  vear  1898.  Forei-rn  Office,  Annual  No.  2243,  1899. 
Size  9J  X  6J,  pp.  1G.     Price  Id. 
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Cbina — Ichang.  Holland. 

Trade  of  Ichang  for  the  year  1898.  Foreign  Office,  Annual  No.  2280, 1899.  Size 
10  X  6},  pp.  10.    Price  Id. 

China — Kinkiang.  Brady. 

Trade  of  Kinkiang  for  the  year  1898.    Foreign  Office,  Annual  No.  2808, 1899. 
Size  9}  X  6},  pp.  12.    Price  Id. 
Deals  with  the  river  trade  on  the  Yangtze. 
China — Lighthouses.  — — — 

Cbina:  Imperial  Maritime  Customs.  III.  Miscellaneous  Series,  No.  6.  last  of 
the  Chinese  Lighthouses,  Light- vessels,  Buoys,  and  Beacons  for  1899.  (Corrected 
to  December  1, 1898.)  Shanghai ;  London :  P.  S.  King  &  Son,  1899.  Size  11x9, 
pp.  54.    Map*. 

China— PakhoL  Hurst. 

Trade  of  Pakboi  for  the  year  1898.    Foreign  Office,  Annual  No.  2228, 1899.     Size 
10  X  6J,  pp.  10.    Price  Id 
China— Hallways.  

China.  No.  2  (1899).  Correspondence  between  Her  Majesty's  Government  and 
the  Russian  Government  with  regard  to  their  respective  Railway  Interests  in 
China.  London :  Eyre  &  Spottiswoode,  1899.  Size  13  x  8|,  pp.  viii.  and  92. 
Price  9*4. 

China— Railways.    Questions  Dipt,  et  Colon.  7  (1899) :  265-274,  321-332.         Marcillac. 

Lea  Cbemins  de  fer  en  Chine.    Par  M.  Jean  de  Marcillac.     With  Map. 

China — Samshui.  Fox. 

Trade  of  Samshui  for  the  year  1898.    Foreign  Office,  Annual  No.  2242,  1899. 
Size  9k  X  6,  pp.  14.     Price  Id. 
China  8oa.  

The  China  8ea  Directory.  Vol.  ii.  Containing  Directions  for  the  Navigation  of 
the  China  Sea,  between  Singapore  and  Hong  Kong.  (4th  edition.)  London :  J.  D. 
Potter,  1899.  Size  9}  x  6$,  pp.  xxiv.  and  564.  Index  Chart.  Price  4s.  Presented 
sy  the  Bydrogr apheT,  Admiralty. 

China— Shantung.    Petermanns  M.  45  (1899) :  49-56,  82-91, 106-113.  Gaedertt. 

Eine  Bekognoszierungsreise  in  der  Provinz  Schan-Tung.  Yon  Oberingenieur  A. 
Gaedertz.    With  Map. 

China— Shashih.  ClennelL 

Trade  of  Shashih  for  the  year  1898.  Foreign  Office.  Annual  No.  2258,  1899. 
Size  10  X  6},  pp.  12.    Price  Id. 

China— Swatow.  Ford. 

Trade  of  Swatow  for  the  year  1898.  Foreign  Office,  Annual-  No.  22S8,  1899. 
Size  9J  x  6,  pp.  16.    Price  id. 


China :  Imperial  Maritime  Customs.  L  Statistical  Series,  Nos.  3  and  4.  Returns 
of  Trade  and  Trade  Reports  for  the  year  1898.  Part  L— Report  on  the  Trade  of 
China,  and  Abstract  of  Statistics.  Shanghai ;  London :  P.  &  King  *  Son,  1899. 
Size  11  x  9,  pp.  34. 

Oliina— Wushau.  HoaU. 

Trade  of  Wuchow  for  the  year  1898.  Foreign  Office,  Annual  No.  2248,  1899. 
Size  10  X  6,  pp.  22.    Map.    Price  6d. 

This  report  is  accompanied  by  a  map  of  the  province  of  Kwangsi,  showing  the 
*lstive  rank  of  the  towns  and  the  chief  commercial  products  of  the  various  regions. 

runnan.  Questions  Dipt,  et  Colon.  7  (1899) :  210-226.  KadroU*. 

A  propos  du  Chemin  de  fer  francais  au  Yunnan.  Iun-Nan-Scn,  du  16  an  23 
Octobre  1895.    Par  M.  C  Madrolle.     With  Map  and  Plans. 

Empire.  Wsllby  and  Malearsi. 

Road  Report  of  Route  across  Tibet  and  China.     By  Captain  M.  S.  Wellby  and 
Lieut  N.  Malcolm.    Simla,  1897.    Size   13 J  x  8),  pp.  42.    Maps. 
A  note  on  this  Report  appeared  in  the  Journal  tor  March,  1898,  toL  xi.  p.  295. 

Empire— Tibet.        BJj.G.  Paris  20  (1899) :  198-213.  Bonim  and  flrenard. 

Les  derniers  Voyages  dans  le  Tibet  Oriental  (MM.  Holderer  et  Futterer,  M.  et 
Mme.  Bijnhart,  M.  Ch.  Bonin).    Par  MM.  C.  £.  Bonin  et  F.  Grenard. 
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Egypt— Mount  Sinai.        /.  of  T.  Victoria  L  31  (1899) :  39-55.  ML 

Where  is  Mount  Sinai?  By  Prof.  Edward  Hull,  lud.,  etc.  With  Map  and 
Illustration*. 

India.  Imp.  and  Asiatic  Quarterly  Rev.  7  (1899) :  1-41.  Elliott 

The  recent  Famine  in  India  and  the  Reports  of  the  Second  Famine  Commission. 
By  Sir  Charles  Elliott,  k.c.s.i.,  ll.d.     With  Map. 

The  map  distinguishes  those  areas  in  which  the  famine  was  respectively  intense, 
severe,  and  slight. 

India.  Stein. 

Detailed  Report  of  an  Archaeological  Tour  with  the  Buner  Field  Force.  By  M. 
A.  Stein,  ph.d.  Lahore,  1898.  Size  10  x  7,  pp.  70.  Plans  and  Section*.  Pre- 
tented  by  the  Punjab  Government. 

India— Assam.  Kershaw. 

Report  on  the  Trade  between  Assam  and  the  Adjoining  Foreign  Countries  for  the 
Three  Years  ending  the  31st  March,  1899.  By  L.  J.  Kershaw.  Shillong,  1899. 
Size  13  x  8|,  pp.  28.    Map. 

India— Assam.  Mem.  Geolog.  Surv.  India  28  (1898) :  71-95.  Smith. 

The  Geology  of  the  Mikir  Hills  in  Assam.    By  F.  H.  Smith,  a.b.c.8.     With  Map. 

India— Bombay.         Mem.  Geolog.  Surv.  India  28  (1898) :  27-30.  Oldham. 

A  note  on  the  Allah-bund  in  the  north-west  of  the  Rann  of  Kuohh.  By  R.  D. 
Oldham,  A.R.B.M.,  f.o.s.     With  Map. 

India— Burma.  Mem.  Geolog.  Surv.  India  28  (1898) :  30-71.  Grimes. 

Geology  of  parts  of  the  My  in  gy  an,  Magwe,  and  Pakokku  Districts,  Burma.  By 
G.  E.  Grimes.     With  Maps. 

India— Geological  Survey.  Griesbach. 

General  Report  on  the  Work  carried  on  by  the  Geological  Survey  of  India  for  the 
period  from  the  1st  April,  1898,  to  the  31st  March,  1899,  under  the  direction  of  C. 
L.  Griesbach.  Calcutta,  1899.  Size  10}  X  7,  pp.  92.  Presented  by  the  Geological 
Survey  of  India. 

AFRICA 

Bouvet  Island.  Ann.  Hydrographie  27  (1899) :  270-28 1.  Baehi*. 

Die  Wiederauffindung  der  Bouvet-Insel  durch  die  deutsche  Tiefsee-Expedition  an 
Bord  der  M  Valdivia.,?    Bericht.  .  .  .  Von  W.  Sachse.     With  Map  and  Plate. 
This  is  an  account  by  the  navigating  officer  of  the  Valdicia  of  the  re-discovery  of 
Bouvet  island  in  the  South  Atlantic 

British  East  Africa— Pemba.  BanmaniL 

Die  Insel  Pemba  und  ihre  kleinen  Nachbarinseln.  Yon  Dr.  Oscar  Baumann.«— 
Wissenschaftliche  Veroffentlichungen  des  Yereins  fur  Erdkunde  zu  Leipzig. 
Dritter  Band,  Drittes  Heft  Leipzig:  Duncker  &  Humblot,  1899.  Size  10  X  64, 
pp.  16.    Map.    Presented  by  the  Vereinfur  Erdkunde,  Leipzig. 

British  South  Africa.  

British  South  Africa  Company.    Correspondence  with  Mr.  C.  J.  Rhodes  relating 
to  the  Proposed  Extension  of  the  Bechuanaland  Railway.     London:   Eyre  & 
Spottiflwoode,  1899.    Size  13J  X  8},  pp.  22.    Price  2}<Z. 
Correspondence  relating  to  the  "  Cape  to  Cairo  "  railway. 

British  South  Africa.  Schlichter. 

Travels  and  Researches  in  Rhodesia.  By  Henry  Schlichter,  d.sc.  From  the 
Geographical  Journal  for  April,  1899.  Size  10  x  6},  pp.  22.  Map  and  Illus- 
trations. 

British  West  Africa.  Snelson. 

Modern  Bundooism  and  Kindred  Institutions  in  Pagan  Africa.    By  Rev.  F.  G. 
Snelson,  m.a.,  etc.    Second  Edition.     Liverpool,  1899.    Size  9x6,  pp.  16.    Pre- 
sented by  the  Author. 
On  some  of  the  customs  of  the  pagan  natives  in  West  Africa. 

Canary  Islands.  Croker. 

Trade  of  Canary  Islands  for  the  year  1898.  Foreign  Office,  Annual  No.  2278. 
1899.    Size  10  x  6$,  pp.  14.    Price  Id. 
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Central  Africa— Sport.  Foa. 

After  Big  Game  in  Central  Africa.  Records  of  a  Sportsman  from  August,  1894,  to 
November,  1897,  when  crossing  the  Dark  Continent  from  the  Month  of  the 
Zambesi  to  the  French  Congo.  By  Edouard  Foa.  Translated  from  the  French, 
with  an  Introduction  by  Frederic  Lees.  London:  A.  &  C.  Black,  1899.  Size 
9x6$,  pp.  xxviii.  and  880.  Map  and  Illustrations.  Price  2U  Presented  by  the 
Publishers. 

M.  Foa  killed  500  head  of  big  game  on  his  journey  from  the  month  of  the  Zambezi 
to  the  month  of  the  Congo,  and  the  book  contains  a  large  number  of  illustrations  of  the 
animals  killed.  An  appendix  gives  a  summary  of  the  game  laws  of  some  of  the 
African  territories. 

Congo  State.  Lancaster. 

Court  Apercu  dn  Climat  dn  Congo.    Par  A.  Lancaster.    Bruxelles,  1899.    Size 
7}  x  5,  pp.  44.    Sketch-map.    Presented  by  the  Author. 
Congo  State.  Raikes, 

Summary  of  Congo  Trade  Returns  for  the  year  1898.    Foreign  Office,  Annual  No. 
2292, 1899.    Size  10  X  6,  pp.  10.    Price  Id. 
Egypt  Cosmo*  12  (1894-96) :  270-309,  321-355.  Revelli. 

II  Viaggio  in  Oriente  di  Vitaliano  Donati  (1759-1762).  Bicerche  e  stndi  del 
Dottor  Paolo  Revelli. 

The  second  part  describes  the  journey  of  Donati  in  Egypt  in  detail,  the  earlier 
instalment  referring  mainly  to  biographical  particulars  and  the  journey  in  Eastern 
Europe. 

Egypt.  /.  of  T.  Victoria  I.  81  (1899) :  57-71.        Walker  and  Dawson. 

Herodotus.  I.— How  far  his  Remarks  bearing  on  Egyptian  Geology  are  reliable 
in  the  Light  of  recent  Egyptian  Research.  By  Rev.  F.  A.  Walker,  d.d.  ;  Sir  J.  W. 
Dawson,  c.m.g.,  r.B.8.,  on  the  same. 

Egyptian  Sudan,  Cosmos  12  (1894-96) :  259-270, 363-366.  

R.  Slatin  Pascia  nel  Sudan  Orientale,  1879-1895. 
Egyptian  Sudan.  B.S.  Khidiv.  G.  5  (1899) :  167-183.  Abbate. 

Khartoum- Omdourman  et  la  chute  du  Mahdisme.    Par  le  Dr.  Abbate  Pacha. 
Egyptian  Sudan.  Lamb. 

Trade  of  Suakin  for  the  year  1898.  Foreign  Office,  Annual  No.  2247, 1899.  Size 
10  X  6,  pp.  14.     Price  Id. 

Interesting  particulars  are  given  showing  the  gradual  return  of  prosperity  to  Suakin 
as  the  port  of  the  Sudan. 

Egyptian  Sudan.  P.B.  Artillery  1. 26  (1899) :  267-284.  Parsons. 

The  Eastern  Soudan.    By  Colonel  C.  S.  Parsons,  b.a.     With  Mope. 
An  account  of  the  fighting  on  the  Atbara  and  the  capture  of  Gedarif,  with  a 
description  of  the  portion  of  the  Sudan  between  the  Red  Sea  and  the  Kile. 

Egyptian  Sudan.  Bead. 

Fashoda  and  the  Bahr-el-Ghazal.  By  J.  Howard  Reed.  Manchester :  T.  Sowler 
&  Sons,  1899.  Size  8*  x  5},  pp.  60.  Illustrations.  Price  6tt  Presented  by  the 
Author. 

A  short  historical  account  of  the  Egyptian  Sudan. 

Trench  Congo.  C.Bd.  8.G.  Paris  (1899) :  221-222.  Behagle. 

Haut-Oubangui.    Mission  de  Be'bagle.     With  Map. 
French  West  Africa.  B.8.O.  Paris  80  (1899) :  220-235.  Chanoine. 

Mission  Voulet-Chanoine.  Itineraire  du  capitaine  Chanoine  de  Dienne'  a  Sansanne^ 
Haoussa. 

French  West  Africa.  B.S.G.  Lille  81  (1899) :  357-368.  Chanoine. 

Mission  Voulet-Chanoine.    Par  Capitaine  Chanoine. 
French  West  Africa.       C.  Ed.  8.G.  Paris  (1899) :  211-214.  Closel. 

La  Cdte  dl voire.     Par  M.  Francois  J.  Clozel. 

French  West  Africa.     Questions  Dipt,  et  Colon.  7  (1899) :  103-108.  Machat. 

Les  Ressources  e'conomiques  du  Fouta-Djallon.    Par  J.  Machat. 
German  East  Africa.       M.  Deuttch.  Schutzgeb.  12  (1899) :  51-62.  

Weitere  Besultate  der  meteorologischen  Beobachtungen  im  Kondeland. 
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German  East  Afriea.      M.  DeuUch.  Schutzgeb.  12  (1899) :  105-106. 

Hauptmann  Herrmanns  Aufnahrnen  zwischen  dem  Victoria-Nyansa  und  dem 
Kagera.    Von  Dr.  R.  Kiepert.     With  Map. 

German  East  Africa.  M.  DeuUch.  Schutzgeb.  12  (1899) :  63-64.  Manrer. 

Astronomische  Ortsbestimmungen,  inagnetische  Deklinationsbestimmungen  und 
Hohenmassungen  im  Kilimandjaro-Gebiet.  Angestellt  von  Dr.  Maurer. 

German  East  Africa,        M.  DeuUch.  Schutzgeb.  12  (1899) :  44-48.  Bamaay. 

Besultate  aus  den  goographiacben  Ortsbestimmungen  des  Hauptmanns  Ramsay 
anf  der  Reise  nacb  Udjidji  und  an  diesem  Orte  eel  bet.  Januar  bis  Juni  1897. 
Bearbeitet  von  L.  Ambronn. 

German  East  Africa.        M.  DeuUch.  Schutzgeb.  12  (1899) :  48-50.  Ramsay. 

Bestimmungen  der  geographischen  Breite  oiner  Reihe  von  Orten,  ausgefUhrt  yon 
Hauptmann  Ramsay  auf  der  Tongwe-Expedition  und  auf  einem  sp'ateren  Marsche  in 
der  Zeit  vom  23  August  bis  13  Dez  1897.  Bearbeitet  von  L.  Ambronn  und  E. 
Groasmann. 

German  East  Africa.        M.  Deutsch.  Schutzgeb.  12  (1899) :  67-105.  Bichter. 

Der  Bezirk  Bukoba.    Von  Oberleutnant  Riobter.     With  Map. 
German  South-west  Africa.    M.  DeuUch.  Schutzgeb.  12  (1899)  :  41-43.  Estorff. 

Astronomisohe  Ortsbestimtnungen  in  Siidwestafrika.  AuFgefiihrt  von  Hauptmann 

v.  Edtorff.    Bereohnet  von  Astronom  M.  Sohnauder. 

German  Weit  Africa— Kamernn.    M.  Deuttch.  Schutzgeb.  12  (1899) :  38-40.        XoUsL 

Begleitworte  zu  der  Karte  des  nordlichen  Bulugebietos.  Yon  Max  Moisel.  With 
Map. 

German  West  Afriea—  Kamernn.    M.  Deuttch.  Schutzgeb.  12  (1899) :  65.  

Regenmessungen  in  Debuudja. 
German  West  Africa— Kamernn.    M.  DeuUch.  Schutzgeb.  12  (1899) :  66.  Besser. 

Astronomisohe  Ortsbestimmungen  in  Kamerun.    AusgefUhrt  von  Hauptmann  v. 

Besser.     Berechnet  von  M.  Schnauder. 


German  West  Afrioa— Toga    M.  DeuUch.  Schutzgeb.  12  (1899) :  1-37.  

Ueberdas  Harmattanphdnomen  in  Togo.  1.  Beobachtungen  iiber  den  Harmattan 
von  Dr.  H.  Gruner ;  2.  Bemerkungen  zu  den  meteorologischen  Beobachtungen  in 
Bismarckburg  von  A.  Mischlich;  3.  Bemerkungen  zu  den  meteorologischen 
Beobaohtungen  iu  Sugu-Wangara  im  Marz  1897,  von  Leutnant  v.  Seefried;  4. 
SchlusBbemerkung  von  Dr.  von  Danckelmau. 

German  West  Africa— Togo.     Questions  Dipl.  et  Colon.  7  (1899) :  286-292.         Hauser. 

Etudes  sur  lea  Colonies  Allemandes.    I. — Togo.     Par  H.  Hauser. 
Marooeo.  White. 

Trade  of  Tangier  and  District  for  the  year  1898.      Foreign  Office,  Annual  No. 

2296,  1899.     Size  9J  x  6,  pp.  22.     Price  1  id. 

Nigeria.  

Niger.  Wfst  African  Frontier  Force.  Reports  for  1897-98.  Colonial  Reports, 
Annual  No.  260,  1899.    Size  10  x  6,  pp.  36.     Price  2Jrf. 

These  reports  contain  some  interesting  information  as  to  the  character  of  the  natives 
recruited  for  the  West  African  Frontier  Force. 

Nigeria.  Edwards. 

The  Future  of  the  Niger.    By  Fredk.  A.  Edwards.   From  the  Westminster  Review, 
April,  1899,  pp.  388-397.     Size  10  X  6}.    Presented  by  the  Author. 
This  paper  deals  with  the  progress  which  has  been  made  by  the  Royal  Niger  Com- 
pany and  the  colonial  officers  in  opening  up  the  country  and  repressing  the  savagery 
of  the  natives. 

NORTH  AMERICA. 

Canada— New  Brunswick.  B.  Nat.  Hist.  S.New  Brunswick  4  (1899):  122-136.  Ganong. 

Notes  on  the  Natural  History  and  Physiography  of  New  Brunswick.     By  W.  F. 

Ganong,  ph.d. 
One  of  these  notes  points  out  the  disadvantages  which  the  want  of  a  topographical 
survey  entails  on  the  province  of  New  Brunswick :   another  deals  with  the  mud  of 
the  frequent  mud  lakes.    This  mud  far  exceeds  the  water  in  depth,  is  composed  of 
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microscopic  siliceous  plants,  mainly  deunids  and  diatoms,  and  is  rapidly  filling  the 
lakes  with  deposits  of  siliceous  earth. 

Canada— Hew  Brunswick.  Matthew  and  Kain. 

On  Artesian  and  Fissure  Wells  in  New  Brunswick.  By  6.  F.  Matthew  and  S.  W. 
Kain.  Reprinted  from  Bulletin  of  the  Natural  History  Society  of  New  Brunswick, 
No.  xvii.,  1899.    Size  9x6,  pp.  143-152.     Presented  by  8.  W.  Kain,  Esq. 

Canada— H.W.T.  Scottish  G.  Mag.  15  (1899):  351-356.  Begg. 

Early  Exploration  in  North- West  Canada.    By  Alexander  Begg. 

Canada— Nova  Scotia.     P.  Boston  8.  Nat.  History  28  (1899) :  375-407.  Woodman. 

Studies  in  the  Gold-Bearing  Slates  of  Nova  Scotia.  By  J.  Edmund  Woodman. 
With  Map  and  Plates. 

Canada — Rocky  Mountains.  Collie. 

Exploration  in  the  Canadian  Rockies :  A  search  for  Mount  Hooker  and  Mount 
Brown.  By  Prof.  Norman  Collie,  f.r.s.  From  the  Geographical  Journal  for  April, 
1899.    Size  10  X  6},  pp.  22.     Map  and  Illustrations. 

Canada— Tides.  Dawson.. 

Survey  of  Tides  and  Currents  in  Canadian  Waters.  Report  of  Progress.  By  W. 
Bell  Dawson,  c.e.    Ottawa,  1899.    Size  10  X  6},  pp.  3d.    Map  and  Diagrams. 

Newfoundland — Cod  fishery.  Bellet. 

La  peche  de  la  morue  sur  le  grand  l>anc  de  Terre-Neuve.  Par  M.  A.  Bellet. 
Congres  International  de  Peches  Mar i times,  Comptes  rendus  des  stances.  Paris, 
1899.    Pp.  120-142. 

Newfoundland— Historical.  Mutset. 

Les  Rochelais  a  Terre-Neuve,  d'apres  un  memoiro  do  M.  Musset. — Congres  Inter- 
national de  Peches  Maritime  s,  Comptes  rendus  des  Seances.    Paris,  1899.    Pp. 
150-153. 
It  is  stated  that  between  1497  and  1550,  out  of  128  recorded  voyages  from  Europe 

to  the  Grand  Banks  of  Newfoundland  no  less  than  93  were  by  French  vessels,  most  of 

them  sailing  from  La  Rochelle. 

Southern  California.  J.  School  G.  3  (1899) :  201-212.  Chamberlain. 

Southern  California.    By  J.  F.  Chamberlain.     With  Illustrations. 

United  States.  

Annual  Reports  of  the  War  Department  for  the  Fiscal  Year  ended  June  30,  1898. 
Report  of  the  Chief  of  Engineers.  6  vols.  Washington,  1898.  Size  9}  X  6,  pp. 
3856.  Charts,  Diagrams,  and  Illustrations.  Presented  by  the  Chief  of  Engineers, 
U.8.  Army. 

United  States.  Rev.  G.  44  (1899):  401-414.  Barre. 

Les  Etats-Unis  d'Ame'rique  et  leur  extension  en  1899.  Consequences  de  la  guerre 
hispano-ame'ricaine.    Par  P.  Barre. 

United  States.  Terrestrial  Magnetism  4  (1899) :  93-104.  Bauer. 

The  Magnetic  Work  of  the  United  States  Coast  and  Geodetic  Survey.  By  L.  A. 
Bauer. 

United  State*.  /.  Geology  7  (1899):  375-388.  Hobbs. 

The  Diamond  Field  of  the  Great  Lakes.     By  W.  H.  Hobbs. 

United  States.  Porter. 

Impressions  of  America.  By  T.  C.  Porter.  London  :  C.  A.  Pearson,  1899.  Size 
9x6,  pp.  xxiv.  and  242.  Illustrations.  Presented  by  the  Publirfiere. 
An  unusually  interesting  account  of  a  pleasure  trip  to  Niagara,  the  Yellowstone 
Park,  California,  and  Colorado.  The  book  is  illustrated  in  an  original  manner  by  a  fine 
series  of  photographic  reproductions  arranged  in  pairs  for  stereoscopic  vision,  a  small 
stereoscope  being  provided  for  that  purpose  and  placed  in  a  pocket  at  the  end  of  the 
book. 

United  States— Anthropology.  Hrdlicka. 

Anthropological  Investigations  on  One  Thousand  White  and  Colored  Children  of 
Both  Sexes,  The  Inmates  of  the  New  York  Juvenile  Asylum,  etc.  By  Dr.  Ales 
Hrdlicka.  Size  9}  X  6,  pp.  86.  Illustrations.  Presented  by  the  Directors  of  the 
New  York  JuxeniU  Asylum. 
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OEHTRAL  AHD  SOUTH  AMERICA. 
Braiil.  WemiradikL 

La  Nouvelle  Pologne,  e*tat  de  Parana  (Bre*sil).  Par  B.  Joseph  de  Siemiradzki. 
(University  Nouvelle,  Institut  Geographique  de  Braxelles,  Publication  No.  1.) 
Bruxelles,  1899.  Size  10  X  6J,  pp.  12.  Map.  Presented  by  the  Institut  Geographique 
de  Bruxelles. 

Brazil- Bahia.  Rev.  Trim.  LG.  e  Hut.  Bahia  6  (1899) :  69-78.  VaioonoeUot. 

Descripc&o  da  Bahia  de  Todos  os  Santos.    Por  SimOo  de  Vasconcellos. 
Brazil— Bahia.  Be  v.  Trim.  LG.  e  Hist.  Bahia  6  (1899) :  13-25.  lima. 

O  Dique  da  Bahia.    Pelo  Dr.  J.  F.  da  Silva  Lima. 
Braiil— Bahia.  HieoliaL 

Trade  of  Bahia  for  the  years  1896-97-98.  Foreign  Office,  Annual  No.  2282, 1899. 
Size  10  x  6},  pp.  20.    Price  l\d. 

Brazil— Bahia.  Rev.  Trim.  LG.  e  Hist.  Bahia  6  (1899) :  75-80.  Pereira. 

Notioia  sobre  a  descoberta  das  Lavras  Diamantinas  na  Bahia  pelo  coronal  Goncalo 
-  Pereira. 

Brazil— Bahia.  Rev.  Trim.  LG.  e  Hid.  Bahia  6  (1899) :  57-68.  Praguer. 

Riquoza  mineral  do  Estado  da  Bahia.   VIII.    O  Diamante.    Por  Henrique  Praguer. 

Brazil— Geology.    B.  Museu  Paraense  2  (1897) :  155-204 ;  (1898) :  322-382.        

Trabalhos  restantes  ineditos  da  Cominiss&o  Geologica  do  Brazil  (1875-1878),  rela- 
tives a  geologia  e  geographia  physica  do  Baixo-Amazonas. 

Brazil— Parana.       VEsploratione  Com.  14  (1899) :  33-50,  92-106, 129-142.        Toniiri. 
L.  Tonissi.    Progetto  per  un'  impresa  di  Colonizzazione  nello  Stato  del  Parana. 

Brazil— Pernambuco.  Howard. 

Trade  of  Pernambuco  and  District  for  tho  year  1898.  Foreign  Office,  Annual  No. 
2288, 1899.    Size  9}  x  6,  pp.  26.    Price  2d. 

Contains  tables  of  monthly  rainfall  at  Pernambuco  for  the  ten  years  1889-1898. 
Most  rain  falls  in  May  and  June,  least  between  October  and  January,  but  the  totals  are 
subject  to  remarkable  variations.  The  total  annual  rainfall  of  1895  was  116  inches, 
that  of  1898  only  52  inches. 

Brazil— Plants.  B.  Museu  Paraense  2  (1898) :  288-321.  Huber. 

Materiaes  para  a  flora  amazonica.    Pelo  Dr.  J.  Huber.     With  Plates. 

Brazil— Bio.  B.  Museu  Paraense  2  (1898) :  382-385.  Huber. 

O  "  Murioy  n  da  Serra  dos  Orgaos.    Pelo  Dr.  J.  Huber. 

Brazil— Bio  do  Janeiro.  Rhind. 

Trade  of  Rio  de  Janeiro  for  the  year  1898.  Foreign  Office,  Annual  No.  2284, 1899. 
Size  10  x  Gjf,  pp.  44.     Price  2\d. 

Brazil— Santarem.  B.  Museu  Paraense  2  (1897) :  78-96.  Katzer. 

A  boz  do  Tapajos  e  suas  relacoes  com  a  agua  subterranea  na  regiuo  de  Santarem. 
Pelo  Dr.  Friederich  Katzer.     With  Map,  Plan,  dc. 

Chile.  Verh.  Ges.  Erdk.  Berlin  26  (1899) :  265-270.  Kruger. 

Herr  Dr.  Paul  Kruger  iiber  die  Erforschung  des  Rio  Yelcho  oder  Futalcufu  in 
"West-Patagonien . 

Chile — Valparaiso.  Gusack-Smith. 

Trade  of  Valparaiso  and  District  for  the  year  1898.    Foreign  Office,  Annual  No. 

2287,  1899.     Size  10  x  6J,  pp.  30.     Price  2d. 
Consular  reports  usually  complain  that  British  firms  will  not  issue  price  lists  and 
circulars  in  native  languages ;  this  report  mentions,  as  a  hopeful  exception,  that  a 
Doncaster  firm  is  circulating  its  lists  throughout  Chile  in  Spanish. 

Curaooa.  Jesurun 

Trade  of  Curaooa  and  Dependencies  for  the  year  1898.  Foreign  Office,  Annual 
No.  2244,  1899.     Size  10x0,  pp.  28.     Price  2d. 

Ecuador— Guayaquil.  Chambers. 

Trade  of  Guayaquil  for  the  year  1898.     Foreign  Office,  Annual  No.  2246, 1899. 

Size  10  x  6,  pp.  12.     Price  Id. 
Nicaragua.  National  G.  Mag.  10  (1899)  :  247-266.  Davit. 

Nicaragua  and  the  Isthmian  Routes.    By  A.  P.  Davis.     With  Illustrations. 
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Nicaragua.  National  G.  Mag.  10  (1899) :  233-246.  Hayes. 

Physiography  of  the  Nicaragua  Canal  Route.  By  C.  Willard  Hayes.  With  Maps 
and  Illustrations. 

Hiearagua  Canal.  B.S.G.  Madrid  41  (1899) :  84-123.  Llopii. 

Estudios  sobre  el  Canal  de  Nicaragua.    PorD.  Arturo  Llopis.     With  Map. 

Paraguay.  Croskey. 

Trade  of  Paraguay  for  the  year  1898.  Foreign  Office,  Annual  No.  2275,  1899. 
Size  10  X  6J,  pp.  12.    Price  Id. 

Paraguay.  B.8.O.  Madrid  41  (1899) :  7-22.  Jove. 

La  Reptfblica  del  Paraguay.    Por  D.  Manuel  G.  Jove. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Australia— Oceanography.    Rep.  Australasian  Assoc.  7  (1898) :  687-701.  Fowler. 

A  Contribution  to  Australian  Oceanography.    By  Thos.  Walker  Fowler. 

Central  Australia.      Rep.  Australasian  Assoc.  7  (1898):  682-686.  Tietkens. 

Remarks  on  Central  Australia,  suggesting  Further  Exploration.  By  W.  H. 
Tietkens. 

German  New  Guinea.    M.  Deutsch.  Schutzgeb.  12  (1899) :  107-118.  Eahl. 

Der  Bismarck- Archipel  und  die  Salomons-Inseln.    Yon  Assessor  Dr.  A.  HahL 
Hew  Caledonia.  Srskine. 

Trade  of  New  Caledonia  for  the  year  1898.    Foreign  Office,  Annual  No.  2300, 1899. 

Size  10  X  6},  pp.  14.    Price  Id. 

How  Guinea.  P.BJ3.  Queensland  14  (1899) :  14-20.  Bailey. 

Notes  on  the  Vegetation  of  New  Guinea.    By  F.  Manson  Bailey. 
From  observations  made  during  a  visit  with  Lord  Lamington,  the  Governor  of 
Queensland. 

Hew  Guinea,  Rep.  Australasian  Assoc.  7  (1898) :  712-722.  McClymont. 

The  Discovery  of  New  Guinea  by  Antonio  D'Abreu.  By  J.  R.  McClymont,  m.a. 
With  Map. 

Hew  South  Wales.  

New  South  Wales  Statistical  Register  for  1897  and  Previous  Years.  Sydney,  1898. 
Size  10  x  6J,  pp.  viii.  and  902.  Map.  Presented  by  the  Agent- General  for  New  South 
Wales. 

Hew  South  Wales.  Campbell. 

Memoirs  of  the  Geological  Survey  of  New  South  Wales.  Ethnological  Series. 
No.  1.  Aboriginal  Carvings  of  Port  Jackson  and  Broken  Bay :  measured  and 
described  by  W.  D.  Campbell,  a.k.c,  etc.  Sydney,  1899.  Size  12 J  x  10,  pp.  74. 
Map  and  Plates.    Presented  by  the  Survey. 

Hew  South  Wales.        Rep.  Australasian  Assoc.  7  (1898) :  176-237.  Furber. 

The  Trigonometrical  Survey  of  New  South  Wales,  with  mention  of  Similar  Surveys 
in  the  other  Colonies.    By  T.  F.  Furber.     With  Maps  and  Plans. 
Describes  the  primary  triangulation  of  New  South  Wales,  with  maps  and  diagrams, 
and  gives  maps  also  showing  the  extent  of  triangulations  in  Australia,  and  the  position 
of  stations  in  New  South  Wales  and  Queensland  the  latitude  and  longitude  of  which 
have  been  accurately  determined. 

Hew  South  Wales.  Watt. 

New  South  Wales.  Mineral  Resources,  No.  5.  Report  on  the  Wyalong  Gold-Field. 
By  J.  A.  Watt,  m.a.,  etc.  Sydaey,  1899.  Size  10  x  6J,  pp.  40.  Map.  Presented 
by  the  Geological  Survey  of  New  South  Wales. 

Hew  South  Wales— Meteorology.  Kussell. 

Results  of  Rain,  River,  and  Evaporation  Observations  made  in  New  South  Wales 
during  1897.  By  H.  C.  Russell,  b.a.,  etc.  Sidney,  1898.  Size  9$  x  6,  pp.  lxiv. 
and  220.    Map  and  Diagrams.    Price  3s.  6i.    Presented  by  the  Author. 

Hew  Zealand.  

Statistics  of  the  Colony  of  New  Zealand  for  the  Year  1897 :  with  statistics  of  Local 
Governing  Bodies  for  the  year  ended  31st  March,  1898.  Wellington,  1898.  Size 
13 J  X  8J.  pp.  xvi.  and  510. 
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Coal  Xmhth  of  Seaawefi  tad 
B.  Dtulu.     Brisbane,  18B&    Size  13  x  ifc,  pp.  22.    Jbs» 
t*£ne  - 

OiimiIiiI     lissisi  sUtsr.    P.E  Owl  FawiWn  1M  (13&) :  ^^L 

FVrds  in  the  Bmbae  Biter;   s*d  a  System  of  PnwiWfsg  *a*ir 
Tims.    Br  C  J.  R.  WHhaM.     FT**  Jfry  — d  Dictum 

Iacgndca  a  sketefe  up  of  the  basia  of  &e  Brisbane  riTrr 

G.  Jta*.  It  (18») :  2l*-2Mi 

c/ Samoa.    BtO.  P.  Austin. 

Jam.  G.  S  (1830):  3&-373L 

La  Tftfear  ttamumiqm  de  Samoa,     Par  M.  D.  BeOet. 

£feew*7f(13&):  4-13. 

Tom  Dr 
JFitt 

Smtkmml  G  Mag.  1#  a9S*>:  207-217. 

B y  Goasssander  H.  Webster.     Wtm 
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Fmer  19  (1899) :  171-185. 

Sagm  npplysnimsax  till  dea  nya  Kartan  offer  Beeren  Eiland.    Af  A.  G. 
WUk  Map*  mmd  Mmmtrmiitm*. 

A  new  map  of  Bear  mrnad,  with  notes  upon  it. 


FMfeuftaoaKbfc.  Skri/ler,  Ckrutiania  (1899.  Xo.  2) :  1-70. 

Dm  Hypsometer  als  LnrmVuctancascr  and  seise  Anwendung  zur  Besiimmwn*;  der 
"iverekoncktaom.    Von  H.  Mohn. 


Stazioiie  Astronomies  a  San  Cataldo  di   Ban  eseguita  da  Pssquale  Lecnardi 
Cattoliea.       Campagna  Idjojnafica  delio  -Srilla."   1898.      Genoa.   1S99.      Stat 
12}  x  9.  pp.  50.     Plate*.    Presented  by  f*e  /faluin  Hudrograpkic  Ope*. 
Ob  the  determination  of  the  absolute  azinraUi  and  the  latitude  of  San  OlaMo  di 
with  tables  of  observations  and  an  illustrated  description  of  instruments  and 


The  American  Epbemeris  and  Xautical  Almanac  for  the  year  1901.    First  ^A  **wm 
Washington,  1899.    Size  11  x  7).  pp.  632.    Diagram. 


Clock-Bates  and  Barometric  Pressure  as  illustrated  bj  the  Mean-Time  Clock  and 
three  Chronometers  at  Mare  Island  ObserTatory.  with  a  brief  account  of  the  Obser- 
vatory. By  Ensign  Everett  Harden.  [Reprinted  from  Publication*  of  ike  Astro- 
nomical Sodetg  of  Ike  Pacific.  Xo.  68]  San  Francisco.  1899.  Size  9x6,  pp. 
101-114.     Diagram*.     Presented  by  tke  Author. 

The  astronomically  regulated  clock  at  Mare  Island  Obserratory  is  the  standard 
for  rating  chronometers  at  all  the  ports  of  the  Pacific  states,  to  which  the  beats  of  its 
pendulum  are  transmitted  electrically  for  five  minutes  daily  in  an  audible  manner. 

reckoning.  /.  School  G.  3  (1899):  168-172. 

Where  does  the  Day  begin  ?    By  F.  H.  Holmes. 
On  the  date-line  in  the  Pacific  ocean. 
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Units  of  Measurement.  Warren. 

Palestine  Exploration  Fund,  Quarterly  Statement  (1809) :  218-268. 

The  Ancient  Standards  of  Measure  in  the  East.  By  Lieut-General  Sir  Charles 
Warren,  k.c.b.,  f.r.s. 

PHYSICAL  AHD  BIOLOGICAL  GEOGRAPHY. 
Qeomorphology.  Gregory. 

The  Plan  of  the  Earth  and  its  Cause?.  By  J.  W.  Gregory,  d.sc.  From  the  Geo- 
graphical Journal  for  March,  1899.    Size  10  x  6 J,  pp.  225-251. 

Gsophjaics.  /.  of  T.  Victoria  I.  31  (1899) :  11-37.  Kelvin. 

The  Age  of  the  Earth  as  an  Abode  fitted  for  Life.  By  the  Right  Hon.  Lord 
Kelvin.    [Annual  Address.] 

Geophysics.  Science  9  (1899) :  889-901 :  10  (1899) :  11-18.  Chamberlin. 

Lord  Kelvin's  Address  on  the  Ago  of  the  Earth  as  an  Abode  fitted  for  Life. 
By  Prof.  T.  C.  Chamberlin 
Criticism  of  Lord  Kelvin'd  address. 

Meteorology.  Berry. 

Proceedings  of  the  Convention  of  Weather  Bureau  Officials,  held  at  Omaha.  Nebr., 
October  13-14,  1898.  Edited  by  James  Berry.  Bulletin  No.  24,  U.S.  Depart- 
ment of  Agriculture.  Weather  Bureau,  Washington,  1899.  Size  9x6,  pp.  184. 
Plate. 

Meteorology.  Symons's  Monthly  Meteorolog.  Mag.  34  (1899) :  81-86.  

Meteorological  Extremes  —Pressure. 

The  highest  authentic  reading  of  atmospheric  pressure  reduced  to  sea-level  was 
31-780  inches  at  Irkutsk  in  1893;  the  highest  in  Europe,  311 03  at  Ochtertyre  in  1896; 
the  highest  in  America,  31-420  at  Swift  Current  on  the  Canadian  Pacific  Railway. 
The  lowest  ever  observed  on  land  was  27*124  in  Orisea  in  1885,  and  the  lowest  in 
Europe  27*332  at  Ochtertyre.  A  reading  of  27*04  was  recorded  at  sea  in  the  heart  of 
a  Wefit  Indian  hurricane. 

Meteorology — Clouds.  Henry. 

.  U.S.  Dep.  Agriculture,  Monthly  Weather  Rev.  87  (1899);  57-58. 
Wave  or  billow  clouds.    By  A.  J.  Henry.    Plates. 

Meteorology — Hygrometry.  Lanoaster. 

De  la  maniere  d'utiliser  les  observations  bygrome"triques.  Par  A.  Lancaster. 
Rapport  lu  au  Vr  Congres  international  d'Hydrologie,  de  Cliinatologie  et  de  Ge'o- 
logie  medicales  de  Liege.  1898.  Lie'ge,  1899.  Size  9|  x  6},  pp.  14.  Presented  by 
the  Author. 

Meteorology — Instruments.  

The   B^ro-cyclono-meter.     Manila,   1898.    Size  9J  x  7,  pp.  8.     Illustration  and 
Diagrams.     Presented  by  the  Manila  Observatory. 

This  instrument  is  devised  iu  order  to  predict  cyclones  in  Eastern  seas  with 
greater  certainty  than  has  hitherto  been  possible  for  an  isolated  observer. 

Meteorology— Rainfall.  Black. 

Ocean  Rainfall  bv  Rain-Gauge  Observations  at  Sea.  General,  and  Special  Oceans. 
By  W.  G.  Black."  1864-75-81.  Edinburgh:  E.  &  S.  Livingstone.  Size  9}  x  6J. 
pp.  16.     Diagrams.     Presented  by  the  Author. 

Ocean  Currents.  Rntsoll. 

Current  Papers,  No.  3.  By  H.  C.  Russell,  b.a.,  etc.  [Read  before  the  Royal 
Society  of  N.S.  Wales,  October  5, 1898.]  Reprinted  from  Journal  and  Proceedings 
of  the  Royal  Society  of  N.S.  Wales,  vol.  xxxii.  Size  9x6,  pp.  12.  Maps.  Pre- 
sented by  the  Author. 

Ocean  Depths.  

List  of  Oceanic  Depths  and  Serial  Temperature  Observations  received  at  the 
Admiralty  during  the  year  1898,  from  H.M.  Surveying  Ships,  Indian  Marine 
Survey,  and  British  Submarine  Telegraph  Companies.  London:  J.  D.  Potter, 
1899. "  Size  13§  x  8J,  pp.  26.    Price  is. 

Ocean-floor.  Hull. 

On  the  Sub-Oeeanic  Physical  Features  off  the  Coast  of  Western  Europe,  including 
France,  Spain,  and  Portugal.  By  Prof.  Edward  Hull,  ll.d.,  f.b.s.  From  the  Geo- 
graphical Journal  for  March,  1899.    Size  10  x  6J,  pp.  10.    Map. 

No.  IV.— October,  1899.  2  h 
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Australasian  Isssfistion  for  the  AdTaocement  of  Science.  Sydney  ^r—inn,  1896. 
Section  E— Geograph y.  Presidential  Address  by  Sir  James  Hector,  kxjlg.,  eta 
Sue  8J  x  5J,  pp.  8.    Jfsp.    Prtmnttd  bj  ffe  Jaffcor. 

The  address  dealt  mainly  with  sabaarine  geography. 


AiTHKOPoexoemAPHT  aid  mrromicAL  geography. 


The  Cabota.  Notes  on  certain  Papers  contributed  to  the  Transactions  of  this 
Society.  By  Henry  Harrisse.  From  the  Tnnmetioma  of  the  Bofml  Society  */ 
Cmmmdm.  8ecood  Series.  1898-99,  ?dL  !tm  section  1L  Ottawa :  J.  Hope  *  St 
1896.    Sine  10x7,  pp.  103-106. 


Der  Periplos  des  Hanno.  Von  Dr.  Karl  Kmil  Illing.   Dresden,  1  $99.   Sine  10  x  8*,. 
pp.50. 


Gaetano  Alberto.  Deseobtimento'dns  FOipptnas  pelo  naiegador  Portngues  Feral* 
de  Magalhae*.  Lisbon,  189$.  Size  8  x  5J,  pp.  14&  IZfa<rar«HM.  trmemUd  oy 
OmAsdko*. 


The  Influence  cf  the  *  TraTeb  of  Marco  Polo '  on  Jacobo  Gastaldf  s  Maps  of 

By  Baron  A.  £.  NordenakjGkL     From  the  Geographical  Jomrwal  for  April,  1899. 

Sine  10  x  6$,  pp.  12. 

Pstitkal  Ossyssiy.  G.  Tidikrift  If  (1899) :  22-29.  fibsrfing. 


JEndringer  i  den  polidake  Geografi  i  den  sidste  snes  asx.    Af 
theknr  Bmfl  Elberiing. 

On  recent  changes  in  political  geography. 

PaHtkal  Geagraphy.        Satiomml  G.  Mag.  10  (1899) :  185-206 
National  Growth  and  National  Character.    By  W  J.  McGee. 

An  address  to  the  National  Geographic  Society  on  March  2$.  1899,  as  a  snmmnry  of 
a  coarse  of  lectures  on  the  territorial  growth  of  the  United  States. 

Tupiial  rsisnisslissi  Kaleau  Jahrh.  11  (1899) :  213-240. 

Siedelvns;  in  den  Tropea.    Einc  Mahnmtg  vnd  Warnnng.    Von  G.  Meineeke. 


Catalog  de  U  Bibliotbeqne  defcoM.kDr.P  J.  Veth.     Leide :  £.  J.  Brill, 
1S&*.     Size  9;  x  Si.  pp.  iT.  and  162.     Portrait.     Pr«**aferf  bg  Jfrssrs.  Dmiau  *  Co. 
Cratain*  a  portrait  of  the  late  Prof.  Veth.  a  list  of  his  writings,  and  the  catalogue* 
of  his  extcnsiTe  library  cf  Oriental  and  geosraplical  works. 


Katiagranky.  Science  9  (1899) :  761-771.  799-$0$. 

The  International  Catakcne  of  ScJeatine  Literature.— Second  Conference.     Bt 

Qyrm*  Adler. 
A  full  report  by  the  American  delegate  of  the  secon  J  conference  held  by  the  Royal 
Noekty  u>  ccosider  an  International  Catalogue  of  Scientific  Literatore.     It  was  decided 
at  thai  conference  to  conadkr  mathematical  and  physical  geography  alone  in  the  pro- 
posed catalr-gne,  urnorinx  the  general  science  d  geography. 


BiKxcraphy  of  Geographical  Works  pnblithed  in  the  United  Mates  in  1S&S.  By 
J.  M.  "Bontwei;.— BnIL  Amerkmn  Geographical  Society.  w>L  xiti..  1S99.  Xa  & 
Size  $4  x  6.  pp.  Id.     PrvacaJed  bg  the  Costpsfer. 

rapky.  Scie**  9  (1399)  :  S2,v^S5. 

Chi  tbe  Iiiersiti:^al  C*tak>rQe  of  >eentific  Literature  of  the  Boral  Societr.     Br 


Prcf  .  J.  View  C 
A  crinHsa  cf  ii.-e  ccc:  lotion*  of  tic  secood  conference,  based  on  Dr  Adter*s 
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Bibliography.  Knox. 

Geographical  Index  (Extra-European)  to  Books,  Periodicals,  etc.  Compiled  in 
the  Intelligence  Division,  War  Office,  by  Alexander  Knox,  bjl,  Map  Curator. 
1898.  London :  Harrison  &  Pons.  Size  11  x  7 J,  pp.  xvi.  and  114.  Presented  by 
the  Intelligence  Division,  War  Office. 

Bibliography.  Science  9  (1899) :  907-909.  Bhaler. 

The  International  Catalogue  of  Scientific  Literature.  Geology  and  Geography, 
by  Prof.  N.  8.  Shaler. 

Educational.  Brigham. 

Physical  Geography  in  Secondary  Schools.  By  Prof.  A.  P.  Brigham.  Beprinted 
from  the  Proceeding*  of  the  National  Educational  Association,  1897.  Size  9x6, 
pp.  924-928.    Presented  by  the  Author. 

Geographical  Discovery.    Rep.  Australasian  Assoc.  7  (1898) :  672-682.  Kacdonald. 

Sixty  Years'  Progress  of  Geographical  Discovery  (1 837-1897).  By  A.  C.  Macdonald. 

Geographical  Exhibition.        J.  School  O.  3  (1899) :  216-222.  Dodge. 

The  Geographical  and  Geological  Exhibition  at  Springfield,  Mass.  By  Richard 
E.  Dodge. 

Geographical  Orthography.    J.  School  O.  3  (1899) :  161-167.  Chiaholm. 

Notes  on  the  Spelling  of  some  Common  Geographical  Names ;  given  in  No.  9,  vol. 
ii.  of  the  Journal.    By  G.  G.  Chisholm. 

Geographical  Progress.      B.S.G.  Lyon  15  (1899):  609-045.  Groffier. 

Travaux  glographiques  des  missionnaires  catholiques  en  1898.  Par  M.  V.  Groffier. 
German  Colonies.  _ 

Jahresbericht  der  Deutschen  Kolonialgesellschaft,  1898.  Berlin,  1899.  Size 
8J  X  6.J,  pp.  00. 

German  Colonies— Bibliography.    Kolon.  Jahrb.  11  (1899) :  278-304.  Brose. 

Die  deutsche  Eoloniallitteratnr  im  Jahre  1897,  zusammengcstcllt  von  Maximilian 
Brose. 


NEW  HAPS. 

By  J.  COLES,  Map  Curator,  R.O-.8. 

STJBOPB. 
England  tad  Wales.  Ordnance  Surrey. 

Publications  issued  since  August  8, 1899. 
1-inch — General  Maps : — 

England  and  Walks: — 152,  168  (revision),  engraved  in  outline;  108,  110,  199, 
201,  204,  216,  218,  235,  309,  325,  326  (revision),  hills  engraved  in  black  or  brown. 
1*.  each. 

6-inch— County  Maps: — 

England  and  Wales  : — Cheshire  (revision),  2  s.w.,  s.x.,  3  n.w.,  4  n.w.,  n.e.,  5  n.w., 
9  n.e.,  10  n.e.,  s.w.,  15  s.w.,  s.E.,  11  s.w.,  16  n.w.,  n.e.,  17  8.W.,  8.F.,  18  complete, 
19  n.w.,  s.w.,  20  s.w.,  23  n.e  ,  24  n.w.,  26  complete,  27  N.w.,  s.w.,  28  s.w.,  29  n.e., 
34  n.e.,  s.w.,  s.e.,  35  complete,  36  n.w.,  s.w.,  8.E.,  37  n.e.,  s.w.,  40  N.w.,  8.E.,  41  N.w., 
n.e.,  s.E.,  42  complete,  43  complete,  44  N.w.,  n.e.,  48  s.E.,  49  n.w.,  s.w.,  s.e.,  50  com- 
plete, 51  N.W.,  X.E.,  8.W.,   55  N.E.,  8.E.,  56  N.W.,  8.W.,  8.E.,  57  N.W.,  N.E.,  8.W.,  60  N.E.,, 

61  n.e.,  s.w.,  62  complete,  65  n.e.,  66  n.w.,  n.e.    Derbyshire,  1  s.w.,  2  n.e.,  b.w., 

4  N.W.,  5  N.W.,  S.W.,    8.E.,  9    N.W.,  11   8.W.,    8.E.,    12  N.E.,   8.W.,  8.B.,  14  N.E.,  15  N.E., 

s.w.,  s.e.,  16  complete,  17  n.e.,  s.w.,  s.e.,  18  s.w.,  s.E.,  19  n.w.,  n.e.,  s.e.,  22  N.w., 
n.e.,  23  complete,  24  complete,  25  s.w.,  s.e.,  26  n.e.  Hertfordshire,  5  s.e.,  23  n.e., 
26  s.w.,  32  n.e.,  40  n.w.  Nottinghamshire,  12  n.e.,  s.e,,  17  n.e,  Sussex,  9  s.e. 
Is.  each. 

25-inch— Parish  Maps: — 
England  and  Wales  (revision) :— Berkshire,  I.  8,  12,  16;  IL,  6,9, 13;  V.  4,  8; 
VL  1,  2,  5,  6,  7, 12,  13,  15,  16;  IX.  1,  2,  5,  6,  9, 10, 11,  12, 13,  14,  15,  16;  X.  2,  4  ; 
XV.  2.  3,  4,  5,  6,  8,  1 1,  12, 14, 16 ;  XXI.  1,  2,  3,  4,  6,  8,  10,  12,  15, 16 ;  XXIV.  14 ; 
XXVII.  2,  8 ;   XXIX.  13,  14 ;  XXXII.  9 ;  XXXVI.  2,  3,  4, 10, 11 ;  XXXVIII.  1, 
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5,  9, 14  ;  XL.  14 ;  XLV.  4 ;  XLVI.  2  :  XLVII.  4,  7,  8, 10,  11 ;  XLVIII.  (1  and  5). 
Boaka,  XXVI.  15;  XXVIII.  10;  XXIX.  9. 13,  14,  15;  XXXI.  3.  4,  8;  XXXII. 
1,  2,  3  :  XXXIII.  1,  2,  3,  4,  8,  12,  16;  XXXIV.  1.  2,  3,  5, 6,  9,  10,  11,  13,  14, 16 ; 
XXXV.  13 ;  XXXVIII.  4 ;  XXXIX.  1 ;  LVI.  9.  Cheshire,  XIII.  3, 7 ;  XXXVIII. 
11 ;  LXIX.  9.  Cumberland.  XXX III.  12 ;  XXXIV.  1 ;  LXIII.  10 :  XL IV.  10. 11, 
12;  LX V.  7, 10, 12, 18 ;  LXVIL 5.8,9, 10, 11, 14;  LXVIII.  9  ;  LXXI.  3;  LXXO. 
3, 4.  Derbyshire,  XXXIII.  6,  9, 10,  11 ;  XXXIV.  6,  9,  10, 11, 12.  Denbighshire, 
IV.  14,  15;  V.  5,  6.  9, 13, 14:  VIIL  3,  8, 10;  IX.  5,  6,7,9, 10, 11, 13, 14;  XIV.  1, 
3,  5,  6,  7,  10,  11 ;  XV.  11;  XX.  2;  XXI.  13,  14, 15;  XXII.  11, 13,15;  XXVII.  2, 
3,  4,  7,  8, 12;  XXVIII.  9,  11, 13, 16:  XXIX.  12;  XXXV.  4,  8,  12;  XXXVL  9. 
Flintshire, 1. 2 ;  IL9.13;  IV. 3, 5, 6, 9, 10,11,13, 14,16;  V.  1,9;  VII. 3,8;  VTII.  1, 
5,6,7,8,9:  XII. 3:  XIIL6, 11, 12;  XIV.6;  XVII.  13, 14, 15;  XVUa.13;  XVIU. 
4;  XX.  12,  16;  XXIIL  6.    Glamorganshire,  XV.  13;  XVI.  13;  XV1I.6,  9, 10, 
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11, 15;  XXIV.  1,  5:  XXV.  6. 13:  XXVI.  8,  12,  16;  XXXIII.  1;  XXXIIIa.  4; 
XXXIII  6, 10,  11,  12,  14;  XXXIV.  4,  8,  12, 13,  15;  XL.  1,  3,  4,  5,  6,  8,  9,  10, 
11, 13, 14, 15 ;  XLIV.  4 ;  XLV.  9 :  XLIX.  2,  5,  6,  7,  12.  Oxfordshire,  XXIV.  3, 
4;  XXV.  1,  2,  3;  XXVI.  15,  16;  XXVIL  13, 14, 16;  XXVUI.  1,  2,  3, 13, 14, 15; 
XXXI  8 ;  XXXII.  8,  12,  16;  XXXIII.  1,  2,  3,  4,  6,  7,  8,  12 ;  XXXIV.  1,  3,  5,  8, 
9;  XXXVIII.  4,  8  ;  XXXIX.  2,  7,  12,  16;  XLV.  4 ;  LVI.  13,  14;  LVH.  13. 
Staffordshire,  III.  2,  3.  6,  7, 10,  II,  13,  14,  15,  16;  VII.  1,  2,  3,  6,  10;  VIIL  10; 
IX.  14 ;  XI.  4 ;  XII.  2,  3,  4,  8, 12 ;  XIIL  5,  9 ;  XIV.  3,  6,  7.    Sussex,  LVUL  5 ; 

LXXVIII.  2,  4;  LXXIX.  1,  9,  10,  13,  14;  LXXX.  2,  3  and  4,  7,  13,  14.  West- 
moreland, V.  6.    3«.  each. 

(R  Stanford,  Agent) 

England  and  Wales.  Johnston. 

W.  &  A.  K.  Johnston's  4*  Three  Miles  to  Inch  "  Map  of  England.    Scale  1 :  190,080 
or  3  stat  miles  to  an  inch.    W.  &  A.  K.  Johnston,  Edinburgh  and  London,  1899. 
Sheets  1,  2,  3,  19,  20,  21, 24,  25.        Presented  by  the  Publishers. 
The  principal  feature  in  this  map  is  the  manner  in  which  all  the  main  roads  are 

distinguished  by  being  coloured  brown.    Some  heights  above  sea-level  are  given  iu 

figures,  but  there  is  no  hill  shading. 

Glasgow,  Bartholomew. 

Cyclist's  Road  Map  of  Glasgow  District.  Scale  1  :  126,720  or  2  stat.  miles  to  an 
inch.  J.  Bartholomew  &  Co.,  Edinburgh,  1899.  Price  la,  mounted  on  cloth. 
Presented  by  J.  Bartholomew  &  Co. 

Histories!  Atlas.  Poole. 

Historical  Atlas  of  Modern  Europe  from  the  Decline  of  tbe  Roman  Empire ;  com- 
prising also  maps  of  parts  of  Asia  and  of  the  New  World  connected  with  European 
History.  Edited  by  Reginald  Lane  Poole,  x.a.,  pb.p.,  Fellow  of  Magdalen 
College,  and  Lecturer  in  Diplomatic  in  tbe  University  of  Oxford.  Part  xxiii. 
Oxford :  Tbe  Clarendon  Press ;  London,  Edinburgh,  Glasgow,  and  New  York  : 
Henry  Frowde,  M.A.;  Edinburgh:  W.  &  A.  K.  Johnston.  1899.  Price  3s.  6d. 
Prevented  by  the  Clarendon  Press. 

Part  xxiii.  contains  maps  No.  38,  39,  Germany,  during  the  period  of  tbe  Reforma- 
tion and  the  Thirty  Years'  War,  by  the  Rev.  J*  P.  Wbituey,  m.a.;  No.  81,  Western 
Asia  under  the  Turks  and  Persians,  by  Prof.  S.  Lane  Pole,  m.a.  These  maps  are 
accompanied  by  explanatory  letterpress. 

Plymouth  and  neighbourhood.  Bartholomew. 

Plan  of  Plymouth,  Devonport,  Stonehouse,  and  neighbourhood.  Scale  6*  inches 
to  a  mile."  By  J.  Bartholomew,  F.B.G.S.  London:  W.  H.  Smith  &  Sons,  1899. 
Pri«  2#.,  moan  ted  on  cloth.     Presented  ly  J.  Bartholometc  d:  Co. 


Korea.  Japanese  Gorernmant 

Map  of  Korea  and  the  neighbouring  parts  of  China.  Scale  1  :  1,000,000  or  15*8 
stat.  miles  to  an  inch.  From  Japanese  Government  Surveys.  10  sheets.  Presented 
by  the  Japanese  Government. 

This  is  a  Japanese  map  of  Kona  and  neighbouring  p^rts  of  China,  the  lettering 
being  in  Chinese  character. 
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AFRICA. 

Transvaal.  Johnston. 

Map  of  the  Transvaal,  or  South  African   Republic,  and  surrounding  countries. 

Scale  1 :  1,900,800  or  30  (tat  miles  to  an  inch.    W.  &  A.  K.  Johnston,  Edinburgh 

and  London.    Presented  by  the  Publishers. 

AMEBI0A. 
Canada.  Surveyor-General  of  Canada. 

General  Map  of  the  North- Western  Part  of  the  Dominion  of  Canada.  Scale 
1 :  2,217,400  or  35  etat.  miles  to  an  inch.  Topographical  Surveys  Branch,  Depart- 
ment of  the  Interior,  Ottawa,  1898.     Presented  by  the  Surveyor-General  of  Canada. 

This  map  has  been  compiled  from  observations  and  surveys  by  the  Topographical 
Branch  of  the  Department  of  the  Interior,  maps  of  the  International  Boundary 
Survey,  maps  of  the  Exploratory  surveys  by  the  Geological  Survey  Department, 
Admiralty  Charts  of  the  Polar  Regions,  general  chart  of  Alaska  by  the  United  States 
Coast  Survey,  official  maps  of  British  Columbia,  and  other  authentic  sources.  The 
region  which  this  map  includes  is  one  of  special  interest  at  the  present  time,  partly 
in  connection  with  the  Alaskan  boundary  dispute,  and  also  in  connection  with  the 
gold-mining  industry.  An  inset  map  of  the  whole  of  the  Canadian  Dominion  is  given, 
showing  the  approximate  areas  of  the  different  provinces. 

AUSTRALIA. 
Queensland.  Jack. 

Geological  Map  of  Queensland.  Scale  1 :  1,013,760  or  16  stat.  miles  to  an  inch. 
Compiled  by  Robert  L.  Jack,  f.g.s.,  f.r.g.8.,  Govt.  Geologist,  1899.  Surveyor- 
General's  Department,  Brisbane.     6  sheets. 

All  persons  interested  in  the  geology  and  mining  industry  of  Queensland  will  find 
this  an  interesting  map.  It  appears  to  have  been  very  carefully  prepared,  all  the  most 
recent  and  reliable  material  having  been  used  in  its  compilation. 

GENEEAL. 
World.  lleyer. 

Meyer's  Hand-Atlns.  Zweite,  neubearbeitete  und  veimehrte  Auflage  mit  112 
Kartenblattern,  9  Textbeilagen  und  Register  alter  auf  den  Karten  verzeichneten 
Namen.  Parts  17  to  20.  Leipzig  und  Wien.  Verlag  des  Bibliographischen 
Institute,  1899.     Price  30  pf.  each  part. 

CHARTS. 

Pacific  Ocean.  The  Indiarnbber,  Gutta-percha,  and  Telegraph  Works  Co. 

Charts  of  the  Pacific  Ocean.  Compiled  from  Admiralty  Surveys  and  other  Official 
Sources  by  thn  Indiarubber,  Gutta-percha,  and  Telegraph  Works  Co.,  Silvertown. 
J.  D.  Potter,  London,  1899.     Presented  by  M.  H.  Gray,Lsq. 

This  chart  has  been  compiled  from  the  Admiralty  surveys  and  other  official  sources 
by  the  Indiarubber,  Gutta-percha,  and  Telegraph  Works  Co.  As  many  soundings  as 
possible  along  the  route  of  the  proposed  Pacific  Cable  have  been  giveu,  the  intention 
being  to  show  on  one  chart  what  could  otherwise  only  be  seen  on  several.  Owing  to 
the  want  of  space,  many  deep-sea  soundings  south  of  the  Sandwich  islands  have  had  to 
be  omitted,  but  those  shown  give  a  fair  general  idea  of  the  depth.  All  the  deepest 
soundings  are  marked. 

United  8tatei  Charts.  U.S.  Hydrographie  Office. 

Pilot  Charts  of  the  North  Pacific  Ocean  for  August  and  September,  1899,  and  of 
the  North  Atlantic  Ocean  for  August,  1899.  Published  at  the  Hydrographie 
Office,  Washington,  D.C.     Presented  by  the  U.S.  Hydrographie  Office. 

PH0T0GRAPH8. 
Caucasus.  Dechy. 

Seventy-seven  Photographs  of  the  Caucasus,  by  M.  Maurice  de  De'chy,  1897-98. 
Presented  by  Mon.  Maurice  de  De'chy. 

This  set  of  photographs  is  a  further  contribution  from  M.  Dechy,  who  has  already 
presented  the  Society  with  numerous  photographs  of  the  Caucasus.  Most  of  them  are 
remarkably  good  specimens.     The  following  is  a  list  of  the  subjects : — 

(1)  Glacier  on  the  north  side  below  the  Klukhor  pass,  Wet  tern  Caucasus ;  (2)  View 
from  the  Klukhor  pass  towards  the  south  ;  (3)  Mountains  of  the  Klukhor  group,  seen 
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from  the  north  side  below  the  Klukhor  pass ;  (4)  Klukhor  group :  the  Dombai-ulgen 
glacier ;  (5)  Klukhor  group  :  Alibek  mountains  aud  glacier,  from  the  Amanaus  vallev ; 
(6)  Glaciers  descending  into  the  Amanaus  valley ;  (7)  The  Klukhor  group  from  tLe 
upper  Teberda  valley  ;  (8)  In  the  Tcberda  valley  :  view  of  Klukhor  group,  Belalakaja 
and  Amanaus  glaciers ;  (9)  Belalakaja,  from  the  Amanaus  valley ;  (10)  Klukhor  group, 
seen  from  the  rest-house  on  the  north  side  of  the  Klukhor  pass;  (11)  Ice  lake  on  the 
Klukhor  pass ;  (12)  View  from  the  upper  Klush  valley ;  (13)  Daghestan,  the  valley 
above  Khonokh,  Eastern  Caucasus;   (14)  The  Botshokh  glacier,  Daghestan;  (15) 
Lake  Kesenoi-am,  Daghestan ;  (16)  Bogos  group  from  the  range  north  of  Aknada. 
Daghestan ;  (17)  Village  of  Konada,  Daghestan ;  (18)  Western  part  of  Bogos  group, 
seen  from  south  of  Tindi,  Daghestan;  (19)  Village  of  Aknada,  Daghestan ;  (20)  Village 
of  Tindi,  Daghestan ;  (21)  Glaciers  on  the  south  tide  of  the  Klukhor  pass ;  (22)  On 
the  way  to  the  Gandarar  pass ;  (23)  View  towards  the  south-east,  from  the  Gandarar 
pass ;  (24)  Elbrus  seen  from  the  slopes  below  the  Chirikol  pass ;  (25)  In  the  Chirikol 
vallev  (side  vallev  of  the  Ullukam) ;  (26)  The  Chirikol  glacier ;  (27)  Ullukam  valley ; 
(28)  Near  Khursuk;  (29)  View  towards  the  south  from  the  Chirikol  pass;  (30)  Shatil, 
village  in  the  upper  Argun  valley.  Eastern  Caucasus ;  (31)  Gorges  of  the  Argun  above 
Shatil :  (32)  Gorges  of  the  Argun  above  Shatil ;  (33)  View  from  the  Kachulam  past ; 
(34)  View  towards  the  south  from  the  Kachulam  pass ;  (35)  The  upper  top  ridge  of 
Datakh-Kort;   (36)  Sharoi,  Eastern  Caucasus;   (37)  Camp  in  the  upper  Khonokh 
valley,  Daghestan;   (38)  Camp  below  Kachu  pass;  (39)  Karachai,  from  Uchkulan; 
(40)  Gorge  at  junction  of  Tekho  river  with  the  Andiski-Koissu,  Daghestan ;   T41) 
Gorges  of  Andiski-Koissu,  Southern  Daghestan ;  (42)  Saltinski-Most  (bridge),  Tekho 
river,  Daghestan ;  (43)  The  Khonokh  gl.icier.  Daghestan ;   (44)  Lebbgian  of  Tindi : 
(45)  Group  of  Leshgians  at  the  top  of  the  house  of  the  Naib  of  Tindi,  Daghestan ;  (46) 
Escort  in  1898.  the  Naib  of  Tindi  at  the  head ;  (47)  Karachai  from  the  Uchkulan 
valley ;  (48)  Karachai  of  Khursukh :  (49)  Chechen  boys  in  woods  near  the  Khonis- 
ohalihuta;  (50)  Chechen  woman  with  child;  (51)  Leshgian  woman  from  the  Andiski- 
Koissu  valley;   (52)  Kistians  in  the  upper    Alazan    valley;   (53)   Leshgians  from 
Konada  village;  (54)  Donos  mountain  and  glacier  (norih  side),  Eastern  Caucasus; 
(55)  Gorge  of  Sabakenis,  Khevi  river,  Southern  Daghestan ;  (56)  Tushi,  from  upper 
Perikitelian  Alazan  valley ;  ^57)  Donos  glacier,  Perikitelian  chain  (north  side) ;  (58) 
Khargabe  valley,  Perikitelian  chain  (north  side);  (59    Glaciers,  Perikitelian  chain 
(north  side):  (60)  Khulundoi  village  (Diklos  mountains);  (61)  Datakh-Kort,  highest 
summit  Perikitelian  chain  (north  side);   (62)  On  the  Kachu  glacier,  north  aide  of 
Perikitelian  chain :  (63)  Datakh  glacier,  Perikitelian  chain  (north  side) ;  (64)  Parsma : 
village  in  the  valley  of  the  Perikitelian  Alazan :  (65)  Upper  valley  of  the  Perikitelian 
Alazan  :  (66)  Side  valley  of  Perikitelian  Alazan :    67)  Chain  of  the  Amigo  Tave,  seen 
from  the  Adzunta  pass :  (68)  Tebulos  mountain,  seen  from  the  upper  green  slopes  on 
the  north  bide  of  the  Adzunta  pa«s :  (69)  Gorge  of  the  Kharokis-Skali,  near  Muzo 
(Argun  river  system) :  (70)  View  towards  the  east  (Tebulos  group),  from  the  Anatoris 
pass;   (71)  Kachu   glacier,    Perikitelian  chain    (north    tide);   (72)  North    aide    of 
Perikitelian  chain,  from  a  corner  on  entering  the  Donoilam  valley :  (73)  Selis  mountain, 
from  the  west  slope  below  the  Shibe  pass,  Khevsurian  alps:  (74)  Khevsurians f rom 
village  of  Shatil :  (75)  Khevsurians  from  village  of  Guri ;  (76)  Sunni  Leshgians  from 
Echeda  village,  Andiski-Koissu  valley :  (77)  No  title. 

Hamgary.  Geographical  Institute  of  the  Boyal  Hungarian  University. 

213  Photographs  of  Hungary,  taken  by  the  Geographical  Institute  of  the  Boyal 
Hungarian  University,  Budapest.  PrttetUtd  by  the  Geographical  Institute  of  the 
Boyal  Hungarian  Cnivertity. 

As  will  be  seen  by  the  following  list,  this  is  a  very  complete  and  interesting  set  of 
photographs  taken  in  Hungary : — 

(1)  View  of  Budapest:  (2)  Block  of  travertine  near  Budapest :  (3)  Cave  at  the  foot 
of  the  Geilerthgi.  Budapest :  (4  and  5)  Quarries.  Kis-Gellerthgi,  Budapest ;  (6)  Lake 
in  park  of  Budapest ;  (7)  Hot  spring  of  O'Buda,  from  which  the  water  was  led  in 
Roman  times  to  Acquincum  :  (8)  Excavations  if  Acquincum,  near  Budapest :  (9)  Lime- 
*t->!u>  quarries.  Budapest :  (10  to  12)  Limestone  quarries  at  Bia.  county  of  Peat :  (IS) 
Limestone  quarries  at  Soskut,  Teher :  (14  and  15  >  Quarries  and  concentric  layers  of 
and*site.  county  of  Pest :  (16)  Andesite-conirlomerate  at  Pomaz.  county  of  Peat;  (17) 
Ruins  of  Visegrad  Castle,  near  Budapest :  (18  and  11*)  Gorge  of  the  Danube  between 
Vistprad  ar.d  Xa^y-Maros  :  i-0>  Torrent  in  l:»e*s  and  red  clay.  Xa^y-Maroa.  county  of 
Hont:  i2H  Szokola-Huta.  county  of  Hont;  i*2*2)  Vichne,  county  of  Bars:  (23  to  25) 
Old  landslips  at  Vichne:  v-*««  Ruins  of  old  castle  at  Xoirrad:  {'2~s\  Gorge  of  Szadeso. 
county  of  Abau'j-Torna:  (2S)  Sugar-loaf  r>vk,  county  of  Abauj-Torna :  ^:5M  Arm  of 
the  Danube  at  Domjoi.  county  of  Pvst:  io0)  Poplar  trees  at  Dumsud;  vol  and  32) 
Shifting  sand.  Vadkert,  county  of  Pest :  ICxO  Diluvial  loess  at  ^xabadka,  county  of 
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Baos-Bodrog ;  (34)  P  easant  house  with  a  stork's  nest,  Domsod ;  (35)  Shed  at  Puszta- 
Apaj,  county  of  Pest ;  (86)  Cattle  at  Puezta-Apaj  ;  (37)  Wooden  bridge  over  the  Tisza 
*t  Zenta,  county  of  Bacs-Bodrog ;  (38)  Old  oaks  on  the  AlfoM  at  Tamasda,  county  of 
Bihar ;  (40)  Boman  mound  near  Deliblat,  county  of  Temes ;  (41)  Town  Hall  and  park, 
Arad ;  (42)  Park  at  Kis-Teno,  county  of  Arad ;  (43)  Torrent  at  Paulis,  county  of 
Arad ;  (44)  Artesian  well  at  Elek,  county  of  Arad ;  (45)  Farm  at  Kis-Feno,  county 
-of  Arad ;  (46)  View  looking  towards  plains  of  the  Alfold,  Radna ;  (47)  Maria-Radna, 
with  church  and  monastery,  connty  of  Arad  ;  (48)  Gorge  of  Solymos,  county  of  Arad ; 
(49)  Royal  school  of  viticulture,  Menes,  count v  of  Arad ;  (50  and  51)  Andesite-con- 
glomerates,  county  of  Arad  ;  (52)  Spheroidal  Diabas,  county  of  Arad ;  (53)  Katravo- 
tron,  called  Cimpanyaszka,  near  Vaskoh,  county  of  Bihar ;  (54  and  55)  Spheroidal 
basalt,  Lukarecz,  county  of  Temes ;  (56  to  58)  Hungarian  types  from  Pecska,  county 
of  Arad  ;  (59)  Flour  mill  near  Szlatina,  county  of  Arad ;  (60  to  63)  Roumanian  types, 
■county  of  Arid ;  (64)  Town  of  Vajda-Hunyad ;  (65)  Market-place  of  Vajda-Hunyad ; 
(66)  View  of  the  Retyezat  mountains  from  the  north,  oounty  of  Hunyad ;  (67)  Sun- 
rise in  the  Retyezat ;  (68)  Rock  scenery  on  the  Steveiu  peak,  county  of  Arad  ; 
(69)  Lake  Bukura  with  the  Steveiu  peak,  Retyezat  mountains;  (70  and  71)  Lake 
Zenoga,  Retyezat  mountains;  (72)  Pelaga  peak  with  Lake  Pelaga,  Retyezat  moun- 
tains ;  (73)  Outflow  of  the  Pelaga ;  (74)  Water-percolation  in  rock  in  bed  of  the 
Lepusuyik  river  near  Malomviz,  county  of  Hunyad ;  (75)  Old  church  of  Boldogfalva, 
county  of  Hunyad ;  (76)  Ruins  of  Ulpia  Trajana,  county  of  Hunyad ;  (77)  Greek 
Oriental  Catholic  Church,  Demsus,  county  of  Hunyad;  (78)  Quarries  in  iron  ore, 
Gyalar,  county  of  Hunyad ;  (79)  Wooden  cross  and  chapel  at  Gyalar,  county  of  Hun- 
yad ;  (80  and  81)  Mundra  peak,  Paring  mountains,  county  of  Hunyad;  (82)  Northern 
«lopo  of  the  Paring  mountains;  (83)  Transylvanian  gold-mining  district,  county  of 
Hunyad;  (84)  Limestone  cliff,  Strimba,  near  Eorosbdnya,  county  of  Hunyad;  (85) 
Szekeremb,  county  of  Hunyad ;  (86  and  87)  Barsa  gold-mine,  near  Ruda,  county  of 
Hunyad ;  (88)  Csetras  Boicza  and  Nagyag  mountains,  county  of  Hunyad  ;  (89)  Town 
of  Boicza;  (90)  Trachyte  dome  near  Boicza;  (91)  Landslip  near  Boicza ;  (92)  Landslip 
at  Krecsunyesd,  near  Boicza ;  (93)  Holes  in  hard  trachyte  at  Kristyor,  county  of  Hunyad ; 
(94)  Landscape  near  Boicza ;  (95)  Town  of  Deva,  on  the  Maros,  county  of  Hunyad ;  (90 
«nd  97)  Volcanic  cone  at  Deva ;  (98  to  102;  Summit  of  Mount  Vulkan,  counties  of  Hunyad 
and  Als6-Fehe'r;  (103)  Waterfall  near  the  village  of  Vulkan,  county  of  Hunyad;  (104) 
Northern  slope  of  Mount; Vulkan,  county  of  A&o-Fehe'r;  (105)  Town  of  Aorudbanya, 
•chief  place  of  the  gold-mining  district  of  Transylvania,  county  of  Also-Fehe'r ;  (106) 
Mining  village  of  Yzbita,  county  of  Also-Feher ;  (107)  Vulkoj  gold-mine,  county  of 
Also-Fehe*r;  (108)  House  of  rich  Roumanian  gold-miner,  Bucsuin- Yzbita ;  (109)  Gold- 
stamping  mill  at  Vulkoj;  (110)  Native  gold-stamping  mill,  Verespatak,  county  of 
Alstf-Fehe'r ;  (111  to  113)  Detunata  basalt  cones,  Bucsum  ;  (114)  Torda  gorge,  county 
of  Torda-Aranyos ;  (115  to  1 18)  Lake  Gyilkostd,  county  of  Csik  ;  (119  and  120)  Egyes- 
ko  peak,  Nagy-Hagymas  range,  county  of  Csik ;  (121)  Detritus  cones  in  torrents  of  the 

Ocsemteto,  county  of  Csik;  (122)  Alpine  huts  at  Fehe'rmezo,  Nagy-Hagymas  mountains  ; 
<123)  Scenery  near  Zsedanypatak,  county  of  Csik ;  (124)  Large  Jurassic  block,  Zsedany- 
patak ;  (125)  Greek  Oriental  Catholic  church,  Zsedanypatak;  (126  and  127)  Crater 
lake  of  Szt  Anna,  near  Tusnad,  county  of  Csik  ;  (128)  Entrance  of  the  cave  of  Torja, 
county  of  Haromszek;  (129  and  130)  Travertine  walls,  Borszek,  county  of  Csik;  (131 
and  132)  Weathered  rock  salt,  Szovata,  county  of  Maros-Torda;  (133)  Salt  rock  with 
cave,  Parajd,  county  of  Udvarhely ;  (134)  Greek  Oriental  Catholic  church,  Magyar - 
Gorbd,  county  of  Kolozes;  (135)  Entrance  to  natural  tunnel  of  a  brook  near  Kapriora, 
county  of  Kcasso-Szore'ny ;  (136  and  137)  Entrance  of  gorge  of  Kazan,  near  Orsova, 
Lower  Danube ;  (138)  Landscape  in  Dalmatia  between  Spalato  and  Trau ;  (139)  Abbey 
of  Zircz,  county  of  Veszpre'ra  ;  (140)  Town  of  Vespre'm ;  (141)  Volcanic  hills  of  Bada- 
csony, Szigliget,  Gulacshegy,  etc.,  county  of  Zala;  (142)  Basalt  cone  of  Badacsony, 
with  vineyards.  Lake  Balaton ;  (143  to  145)  Columnar  and  tabular  basalt  on  the  northern 
elope  of  the  Badacsony ;  (146  to  151)  Basaltic  cone  of  Szent-Uyorgy,  near  Lake  Balaton ; 
(152  to  154)  The  basaltic  cone  of  Gyulakeszi,  with  the  ruins  of  the  castle  Csobancz, 
near  Lake  Balaton ;  (155)  Basaltic  cone  of  Hegyestd,  Zanka,  near  Lake  Balaton ;  (156) 
Basaltic  cone  of  Gulacshegy,  near  Lake  Balaton;  (157  and  158)  Basaltic  cone,  Tdthi- 
hegy,  near  Lake  Balaton;  (159)  Volcanic  cone  of  Hal&phegy,  near  Tapolcza,  county  of 
Zala ;  (160)  In  the  woods  of  the  dolomite  hills,  near  Keaztbely,  county  of  Zala;  (161) 
Basaltic  hill  of  Szigliget,  Lake  Balaton;  (162)  Warm  lake  at  Tapolcza;  (163  to  168) 
Village  and  abbey  of  Tihany,  Lake  Balaton  ;  (169)  Baratlakasok  caves  on  oast  side  of 
Tihany ;  (170)  Interior  of  old  monks'  dwellings,  Tihany  Peninsula;  (171)  Western  side 
of  Tihany  peninsula,  Lake  Balaton  ;  (172)  Landslip,  western  side  of  Tibany  peninsula ; 
(173)  Narrowest  part  of  Lake  Balaton ;  (174)  Old  Avorian  mound,  Tihany  peninsula  ; 
<175)  Landslip,  western  side  of  Tihany  peninsula ;  (176)  Sinter  cones,  Tihany  penin- 
sula; (177)  Old  geyser  cone,  Tihany  peninsula;  (178  and  179)  Eastern  shore  of  Lake 
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Balatan,  county  of  Veszpre'm ;  (ISO  and  181)  Landslip  on  eastern  shore  of  Lake  Balaton  f 
(182)  Port  of  Eenese,  Lake  Balaton;  (183)  Cave-dwelling  family  on  eastern  shore  of 
Lake  Balaton  ;  (184)  Almadi,  Lake  Balaton ;  (185)  Petroleum  motor-boat  of  the  Balato* 
Committee  of  the  Hungarian  Geographical  Society ;  (186)  Village  of  Also-Eors,  Lakft 
Balaton,  county  of  Zala;  (187)  Portal  of  the  old  church  at  Telso  Eors ;  (188  and  189)- 
Villa  in  vineyards  of  Csopak,  Lake  Balaton;  (190)  Balaton- Fured,  Lake  Balaton;  - 
(191)  Bath-house  of  Balaton  FQred;  (192)  Ruins  of  old  church  near  Aszdfo,  Lak* 
Balaton  ;  (193)  Dry  valley  in  triassic  limestone  near  Dorgicse,  county  of  Zala;  (194) 
Curious  sandstone  formation  at  Kovagd-Etirs,  county  of  Zala ;  (195)  On  the  road  ti. 
Tapolcza,  county  of  Zala ;  (196)  Peninsula  of  Szt.  Mihaly,  Lake  Balaton ;  (197)  Ancient^ 
shore  of  Lake  Balaton,  county  of  Zala;    (198)  Ancient  cliffs  on  the  shore  of  Lakt^t 
at  Meszesgyorok ;    (199)    Keszthely,  Lake    Balaton;    (200   and    201)  Warm    lab*** 
Herviz,  county  of  Zala;  (202)  "Scarecrow"  in  vineyards,  Lake  Balaton;  (208)  Yacht ,' 
on  Lake  Balaton ;  (204  and  205)  Limnograph  apparatus,  Lake  Balaton ;  (206)  Lakt  * 
Balaton  frozen  over;  (207  and  208)  On  the  ice,  Lake  Balaton,  in  the  winter  1892 -93 |f 
(209  to  212)  Ice-pressures  on  Lake  Balaton ;  (213)  Ice-pressures  on  Molo  Siofok* 

Persia,  ete.  Barra.  | 

Eighty-five  Photogravures  (with  a  route  map)  taken  during  Dr.  Fr.  Sarre's  expedi- 
tion through  Transcaucasia,  Persia,  Mesopotamia,  and  Trauscaspian  region, 
1897-98.  Berlin,  1899.  Verlag  von  Dietrich  Beimer  (Ernst  Vohsen).  Price  1& 
marks.    Presented  by  the  Publisher. 

This  album  contains  photogravures  of  the  people  and  scenery  of  Transcaucasia, 
Persia,  Mesopotamia,  and  the  Transcaspian  region.  They  are  accompanied  by  ex* 
planatory  letterpress,  and  a  map  on  which  the  routes  followed  by  Dr.  F.  Sarre  are  laid] 
down.    The  titles  of  subjects  are  given  below — 

Transcaucasia. — (1-3)  Delijane;  (4)  Chibukli  pass ;  (5)  Armenian  peasants  of  the 
Chibukli  pass;  (6)  Malakan  village  on  Lake  Sevanga;  (7)  Lake  Sevanga;  (8,  9) 
Erivan;  (10,  11)  Nakhchivan  ;  (12)  Jul  fa  on  the  Aras  (Araxes). 

Persia.— (13)  Tabriz;  (14)  From  Tabiiz  toArdebil;  (15,  16)  Ardebil;  (17)  From 
Ardebil  to  Zindjan ;  (18,  19)  Zindjan;  (20)  Weramiu ;  (21)  Teheran;  (22)Kum;  (23) 
Knm  market-place:  snowstorm  between  Eum  and  Rahgird;  (24,  25)  Rah  gird; 
(26-30)  Sultanabad;  (31-35)  Dizabad ;  (36-38)  Farasbhe;  (39)  Kangavar;  (40-42) 
Sahna;  (43,44)  Rock  of  Bisutun;  (45)  between  Bisutun  and  Kermanshah ;  (46-48), 
Kermanshah;  (49)  Tak-i-Bostan ;  (50,  51)  Hassanabad;  (52)  Miantak  caravanserai; 
(53)  Miantak;  (54,  55)  Scripul;  (56)  Tak-i-Girra  pass;  (57)  Kasr-i-Shirin ;  (58) 
Turco-Persian  boundary,  Turkish  Zaptieh. 

Mesopotamia.— (59-61)  Haditeh ;  (62)  Anah :  The  caravan  on  the  banks  of  the 
Euphrates;  (63)  Anah;  (64)  Salihieh ;  (65)  ruins  at  Rahnba;  (66)  Rahaba. 

Syria.— (67)  between  Deir  and  Kabakib;  (68)  Kisbla,  from  Bir  Kabakib  ;  (69,  70), 
Tadmor;  (71)  between  Tadraor  and  Karietein  ;  (72)  Karietein;  (73)  between  Karietein' 
and  Damascus. 

Transcanpia  Region  — (74)  On  tho  railway  platform  at  Askabad  ;  (75)  On  a  railway ; 
station  in  Bukhara;  (76-84)  Bukhara;  (85)  Samarkand. 

Victoria.  Cain,  ! 

Sixteen  Photographs  of  Victoria.     By  N.  J.  Caire,  Victoria.     Presented  by  Dr.  T.      \ 
Hodgson. 

Tho  subjects  illustrated  by  this  series  include  forest  scenery  and  the  incidents  of* 
life  in  the  bush,  as  will  be  seen  by  the  following  list  of  titles : — 

(1)  Wombat  gully,  Fernshaw;  (2)  cutting  up  a  giant  tree,  Fernshaw  ;  (3)  Syncona 
hill,  Black  Spur,  Fernshaw;  (4)  Fairy  scene,  Black  Spur,  Fernshaw;  (5)  Scene  near 
Lilydale;  (6)  Bush  and  hut,  Gembrook;  (7)  Tree-felling,  Gembrook;  (8)  Coal-mine, 
Ynrrugon,  Gippslnnd;  (9)  Bush  and  huts',  Gippbland ;  (10)  Giant  tree  at  Nurim,  48 
feet  girth,  325  feet  high  ;  (11)  Pass  top  of  Mount  Strezlecki ;  (12)  Fern  bower,  Hasl©- 
dene,  Gippsland ;  (13)  Sundowners  who  live  in  hollow  tree  ;  (14)  Lubra's  camp ;  (15) 
Scene  on  tho  Yarra  at  Coranderrk ;  (16)  "  Too  late ! " 

N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo- 
graphs which  has  been  established  in  the  Map  Room,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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THE  ANTARCTIC  EXPEDITIONS.4 

By  Sir  CLEMENTS  MARKHAM,  K.C.B.,  President  of  the  Royal 

Geographical  Society  of  London. 

The  projected  exploration  of  the  regions  beyond  the  antarctic  circle 
will,  it  is  hoped,  be  undertaken  simultaneously  by  two  well-equipped 
expeditions  sent  out  by  England  and  Germany,  and  it  is  clearly 
most  desirable  that  a  plan  of  co-operation  should  be  arranged. 

I  propose  in  this  communication  to  consider  the  geographical 
work  that  will  be  before  the  expedition ;  to  explain  the  course 
pursued  by  the  Royal  Geographical  Society  of  London  in  pro- 
moting the  English  enterprise  and  its  present  position ;  and  to 
discuss  the  plans  to  be  adopted  for  securing  the  results  that  are 
desired.  Allowing  for  the  enormous  advantages  we  possess  over 
our  predecessor  through  the  introduction  of  steam  to  its  full 
extent,  I  do  not  disguise  from  myself  that  the  undertaking  is  one 
of  great  difficulty  and  danger,  and  that  a  most  serious  responsi- 
bility devolves  upon  its  promoters.  I  have  used  the  word  "  pre- 
decessor "  in  the  singular,  because  in  point  of  fact  there  has,  up  to 
this  time,  only  been  one  properly  equipped  antarctic  expedition. 
Other  exploring  and  whaling  vessels  have  crossed  the  antarctic 
circle,  and  have  gone  as  far  as  the  ice  allowed,  or  as  their  business 
seemed  to  require ;  but  the  ships  of  Sir  James  Boss  were  the  only 
ones  that  were  prepared  for  navigation  in  the  ice,  and  the  only  sail- 
ing ships  that  have  penetrated  through  the  polar  pack  into  the  true 
antarctic  region. 

*  Paper  read  at  the  International  Geographical  Congress,  Berlin,  September  29, 
1809. 
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One  expedition,  consisting  of  two  slow  sailing-vessels,  is  our  pre- 
decessor. It  is  true  that  that  one  expedition  did  splendid  work,  and 
made  great  discoveries  ;  but  its  means  were  very  limited.  In  two 
seasons  Sir  James  Boss  twice  penetrated  through  the  polar  pack, 
in  the  third  season  he  failed  probably  because  the  attempt  was 
made  too  late.  This  is  all  that  has  yet  been  done,  and  it  shows 
how  vast  and  how  important  is  the  area  to  be  explored. 

I  propose,  with  a  view  to  greater  clearness,  in  discussing  the 
probable  work  to  be  done  in  the  unknown  region,  to  consider  it  as 
divided  into  four  quadrants — two  on  the  Australasian  side,  and  two 
on  the  Cape  Horn  and  Gape  of  Good  Hope  side. 

To  the  first  quadrant  on  the  Australasian  side,  from  90°  E.  to 
180°,  I  propose  to  give  the  name  of  Victoria,  as  it  includes  Victoria 
Land.     In  the  second,  from  180°  to  90°  W.,  Cook  and  Boss  alone 
have  penetrated  beyond  the  70th  parallel.     It  includes  above  half 
of  the  known  part  of  the  great  ice-barrier ;  but  the  only  known 
land  within  it  is  Peter  island,  discovered  by  Bellingshausen  in 
1821.     It  might  appropriately  have  the  name  of  Sir  James  Boss. 
The  first  quadrant  on  the  Cape  Horn  and  Cape  of  Good  Hope  side 
extends  from  90°  W.  to  the  meridian  of  Greenwich.     It  includes 
the  winter  quarters  of  Gerlache,  islands  seen  by  Bellingshausen, 
Biscoe,  and  Larsen,  and  the  part  of  the  southern  ocean  in  which 
Weddell  penetrated  to  74°  15'  S.     It  might  properly  be  called  after 
Weddell.     The  fourth  quadrant,  or  the  second  on  the  Cape  Horn 
and  Cape  of  Good  Hope  side,  extends  from  the  meridian  of  Green- 
wich to  90°  K,  and  is  the  least  known.     Here  the  70th  parallel 
has  never  been  crossed ;  and  distant  land  on  the  antarctic  circle  has 
only  been  sighted ;  namely,  Enderby  Land  and  Kemp  Land.     This 
quadrant  might  receive  the  name  of,  provisionally,  Enderby,  or  of 
Vakliria  after  the  German  ship  which  approached  Enderby  Land  this 
year.   We  thus  have  the  unknown  region  divided  into  four  quadrants. 

A     ,     ,  .,      /Victoria,  90°  E.  to  180°,  meridians  of  Australia  and  New  Zealand. 

Australasian  side.  jRog^       lg0o  to  90o  w  ^  Pacific  ocean. 

■Cape  Horn  and  Cape  (  Weddell,  90°  W.  to  0°  „  Cape  Horn, 

of  Good  Hope  side.  \Ekderby,    0°  to  90°  E.  „  Cape  of  Good  Hope. 

The  Victoria  Quadrant  first  presents,  for  examination,  the  lands 
sighted  by  Balleny  and  Dumont  D'Urville  from  118°  E.  to  the 
Balleny  islands  in  162°  E. ;  namely,  Adelie  and  Sabrina  lands. 
It  has  been  conjectured  that  these  lands  form  the  coast  of  a 
continuous  continent,  because  they  were  sighted  on  nearly  the  same 
parallel,  near  the  antarctic  circle.  A  reconnaissance  south  from 
the  Challengers  furthest  point,  in  64°  S.,  94°  80'  E.,  another  along 
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the  antarctic  circle,  and  a  third  south-west  from  the  Balleny 
islands,  would  probably  settle  this  question,  and  lead  to  numerous 
scientific  results.  Still  more  important  work  will  await  the  ex- 
plorers in  Victoria  Land.  It  is  not  certain  whether  the  land  from 
<!ape  Adare,  in  71°  18'  S.,  to  Cape  Washington,  in  74°  37'  S.,  is 
continuous  with  the  Victoria  Land  of  Mounts  Erebus  and  Terror, 
or  whether  it  is  an  island.  No  land  was  seen  between  Capes  Wash- 
ington and  Gauss ;  but  Sir  James  Ross  believed  it  to  be  continuous, 
on  account  of  the  massive  character  of  the  mountains  on  either 
side.     This  question  must  be  decided. 

At  the  angle  in  77°  S.,  where  the  great  volcano  was  seen  by 
Ross,  and  near  which  the  ice-barrier  commences,  there  is  an  in- 
dentation of  the  coast,  which  was  named  McMurdo  bay.  It  seems 
probable  that  anchorage  may  be  found  there,  and  that  a  station 
may  be  established,  whence  a  travelling  party  or  parties  may 
explore  the  volcanic  region  and  the  edge  of  the  ice-cap,  and  even 
undertake  journeys  in  the  direction  of  Ross's  position  of  the  mag- 
netic pole,  and  southwards  towards  the  south  pole. 

The  organization  of  a  land  exploring  party  will  require  very 
-careful  consideration.  It  is  most  likely  that  the  travelling  will  be 
over  glaciers,  with  some  mountain  climbing.  The  low  atmospheric 
pressure  maintained  in  all  seasons  south  of  40°  S.  has  led  to  the 
conjecture  that  a  large  anti-cyclone,  with  a  higher  pressure,  over- 
spreads the  area  south  of  74°  S.,  where  the  precipitation  will  not 
be  so  excessive.  In  that  case  it  is  possible  that  the  conditions  for 
travelling  will  not  be  intolerable.  The  country  will,  however,  be 
without  resources,  and  the  most  exact  calculations  must  be  made 
with  regard  to  provisions,  loads  to  be  drawn,  depots,  and  weights. 

In  recent  times  much  reliance  has  been  placed  upon  dogs  for 
arctic  travelling.  Yet  nothing  has  been  done  with  them  to  be 
compared  with  what  men  have  achieved  without  dogs.  Indeed, 
only  one  journey  of  considerable  length  has  ever  been  performed,  in 
the  arctic  regions,  with  dogs — that  by  Mr.  Peary  across  the  inland  ice 
of  Greenland.  But  he  would  have  perished  without  the  resources 
of  the  country,  and  all  his  dogs,  but  one,  died  owing  to  overwork, 
•or  were  killed  to  feed  the  others.  It  is  a  very  cruel  system,  and  dogs 
are  useless  in  rough  ice  or  on  broken  ground.  Men,  on  the  other 
hand,  are  good  everywhere,  and  the  amount  of  provisions  required  by 
them,  to  go  for  a  certain  number  of  days  and  return,  can  be  exactly 
calculated  with  regard  to  the  weight  to  be  drawn  by  each  man. 
Sir  Leopold  M'Clintock  in  1858,  during  an  absence  from  his  base 
of  one  hundred  and  five  days,  led  a  party  of  six  men  over  1210 
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miles  at  a  rate  of  10*4  miles  a  day,  partly  across  land,  partly  over 
heavy  iee.  In  1854,  after  a  second  winter,  Lieutenant  Mecham, 
during  seventy  days,  travelled  over  1157  miles,  much  of  it  over 
very  heavy  rough  ice,  at  the  extraordinary  rates  of  16  miles  a  day 
out,  and  20&  miles  a  day,  for  thirty-three  days,  in  returning.  He 
had  seven  men  who  were  each  dragging  255  lbs.  at  starting. 

With  such  leaders  as  M'Clintock  and  Mecham,  and  such  men  as 
served  under  them,  it  will  be  seen  that  the  distance  of  Ross's  mag- 
netic pole  from  McMurdo  bay  and  back  could  very  easily  be  covered 
in  three  months,  without  the  cruelty  of  killing  a  team  of  dogs  by 
overwork  and  starvation.  The  scientific  value  of  the  results  obtained 
by  such  a  party  would  be  very  great.  If,  as  seems  probable,  the 
volcanic  mass,  culminating  in  Mount  Erebus,  rises  from  the  plain 
on  which  the  ice-barrier  rests,  not  only  might  the  volcanic  region  be 
explored,  but  the  character  and  rate  of  motion  of  the  ice-cap  might 
be  ascertained  by  borings,  and  other  methods  of  measurement. 

The  ice-barrier,  probably  1000  feet  in  perpendicular  height,  of 
which  150  to  %200  feet  are  above  the  sea,  would  receive  careful  ex- 
amination from  the  ship,  with  the  aid  of  a  captive  balloon. 

The  Ross  Quadrant  (1803  to  90"  W.I  contains  the  continuation 
of  the  ice-barrier,  and  a  principal  aim  of  the  expedition  would  be 
to  ascertain  its  extent,  and  the  outline  of  the  continental  land  on 
the  Pacific  side ;  as  well  as  to  make  a  determined  effort  to  explore 
it.  as  far  as  the  meridian  of  Peter  island. 

The  Wkddeli.  Quadrant  ^W  ^  •  *°  $)  invites  discoveries  of 
peculiar  interest,  including  the  southern  side  of  Graham  Land  if  it 
proves  to  be  an  island,  and  still  more  valuable  discoveries  if  it  is 
found  to  be  a  promontory  extending  from  continental  land.  Sir 
John  Murray,  in  a  paper  read  before  the  Royal  Geographical  Society 
on  November  27,  1898.  adduced  some  reasons  for  thinking  that  on 
this  side  of  the  antarctic  regions  the  land  might  partly  consist  of 
metamorphic  and  even  sedimentary  rocks.  Soundings  by  Mr.  Brace 
indicated  their  presence.  Fossils,  probably  of  lower  tertiary  age, 
nave  be**n  found  on  Seymour  island  :  and  Captain  Larsen,  of  the 
Norwegian  whaler  -7.1*'*;.  picked  up  fossil  coniferous  wood  on  the 
east  side  of  Graham  Land.  HoKs  were  found  perforated  in  this 
wo.xi.  filled  with  wiiu  iiine.  which  kd  Sir  Architald  Geikie  to  form 
lilt  ;y::::o::  liial  it  had  Im:  driftwood.  But  whence  came  this 
dr.itw.oi  of  riuiote  ;i:r.i>.  .v.-i  what  :>  the  history  of  the  ancient 
cirrtv-t  wL:i h  Ir^:.:  it.  art  questions  of  tbt  detixst  interest. 
Tii-.sc  ;o:.>:.it  rations  si.ow  tht  import  *::«■  of  dis.wtry  southwards 
from  vira"-*x  I.*-;..     ILtr-:  L&s  Ka;  K-'-ca::::  a. si;:,  on  this  Cape 
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Horn  side,  as  well  as  on  the  Australian  side,  and  Captain  Larsen 
•discovered  an  active  volcano.  Still,  volcanic  areas  may,  and 
probably  do  coexist  with  surrounding  rocks  of  a  metamorphic  or 
sedimentary  character. 

In  this  quadrant,  also,  is  the  meridian  of  85  W.  down  which 
€aptain  Weddell  sailed  in  February,  1828,  without  obstruction  from 
ice,  to  74°  15'  S.,  and  saw  no  icebergs  and  nothing  to  prevent  his 
further  progress.  He  was  whaling,  and  returned  because  there  was 
a  south  wind  impeding  his  progress.  It  is  conjectured  that  he  was 
approaching  land.  If  so,  it  was  not  a  land  bordered  by  the  great 
ice-barrier,  but  a  more  accessible  region  which  does  not  generate 
icebergs.  Boss,  in  1843,  attempted  to  go  south,  a  little  to  the  east 
of  Weddell's  meridian,  and  encountered  a  pack  which  his  ships 
could  not  penetrate  ;  but  it  was  a  month  later,  in  March.  When 
Weddell  made  his  southward  voyage  in  February,  the  pack  had  not 
yet  drifted  north.  The  pack  which  Ross  encountered  in  the 
Weddell  sea,  may  not,  however,  be  the  result  of  a  summer  northern 
-drift  of  the  winter's  ice.  It  is  Sir  Joseph  Hooker's  impression 
that  it  was  too  dense  for  that,  and  there  was  never  a  trace  of  water- 
blink  over  it.  The  pack  appears  to  move  over  enormous  areas  of 
open  sea,  blocking  them  up  for  indefinite  periods.  Ross  found  8 
miles  of  pack  blocking  the  approach  to  Cape  Adare,  where  there  was 
none  this  year.  The  same  conclusion  is  to  be  derived  from  the  posi- 
tions in  which  the  pack-ice  was  found  by  Bellingshausen  and  Balleny. 

I  am  myself  inclined  to  think  that  the  continental  land  comes 
furthest  north  in  50°  E.  and  140°  W. ;  and  is  much  more  to  the 
south  on  the  meridians  of  the  Weddell  Sea,  and  of  the  supposed 
continent  of  which  Sabrina  and  Adelie  lands  are  conjectured 
to  be  parts ;  though  there  are  probably  archipelagoes  of  islands. 
The  isotherm  of  32°  Fahr.  (0°  Celsius)  air-temperature  in  January 
and  February  is  as  far  north  as  54°  S.  on  the  meridian  of  Green- 
wich, and  thence  to  80°  E.,  and  also  in  the  Pacific;  while  from 
80°  E.  to  140°  E.,  and  from  45°  W.  to  90°  W.  the  same  isotherm  is 
in  68°  S.  Where  the  isotherm  comes  furthest  south,  the  region 
must  be  warmer,  and  colder  where  it  goes  north  to  54°  S.  It  is 
possible  that  this  may  be  caused  by  the  proximity  or  distance  of 
frozen  land-masses,  in  which  case  the  form  of  the  antarctic  con- 
tinent would  be  as  I  have  indicated. 

However  this  may  be,  what  has  been  called  the  "  Weddell  Sea  " 
certainly  offers  a  splendid  field  for  research  and  discovery ;  and  an 
expedition  penetrating  in  this  direction  should  be  prepared  to  land 
a  well-equipped  party  to  explore  this  side  of  the  continent. 
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The  Enderby  Quadrant,  from  0°  to  90  °E.,  has  only  been  entered 
by  Biscoe  in  February,  1881,  who  discovered  Enderby  Land. 
Captain  Cook  just  crossed  the  antarctic  circle  in  1773,  as  did 
Moore  in  1845  at  nearly  the  same  place,  and  the  Challenger  in 
1874.  All  to  the  south  of  the  antarctic  circle,  in  this  quadrant, 
is  absolutely  unknown,  and  invites  discovery.  Yet  some  indica- 
tions of  the  nature  of  the  land  in  this  quadrant  were  obtained 
by  the  Valdivia  when  she  approached  Enderby  Land  this  year, 
in  the  shape  of  specimens  of  gneiss,  granite,  schist,  and  red 
sandstone.  Here  I  cannot  refrain  from  offering  my  congratula- 
tions to  my  German  colleagues  on  the  admirable  skill  and  ability 
with  which  the  VaUlivia  expedition  was  conducted,  and  on  |ts 
success. 

It  will  be  seen  that  the  four  quadrants  into  which,  for  con- 
venience of  description,  I  have  divided  the  antarctic  regions,  all 
present  problems  of  intense  interest  and  vast  areas  for  discovery. 

The  vessel  which  prosecutes  the  proposed  discoveries  will  take- 
magnetic  and  meteorological  observations,  and  deep-sea  soundings 
and  dredgings  as  frequently  as  is  compatible  with  the  main  objects 
of  the  expedition  ;  which  will  be  "  to  determine,  as  far  as  is  possible, 
the  extent  and  nature  of  the  south  polar  land,  to  ascertain  the 
nature  of  its  glaciation,  and  to  take  magnetic  and  meteorological 
observations."  * 

In  November,  1898,  the  President  and  Council  of  the  EoyaL 
Geographical  Society  of  London  determined  to  promote  the  cause 
of  antarctic  exploration  in  earnest,  with  a  determination  to  per- 
severe  until  the  object  was  attained.  It  was  felt  that  a  thoroughly 
efficient  expedition  must  consist  of  two  vessels  commissioned  by 
the  Government,  officered  and  manned  by  the  navy,  and  under 
naval  discipline.  After  a  considerable  lapse  of  time  our  Govern- 
ment came  to  a  decision,  and  declined  to  undertake  an  enterprise 
of  such  magnitude.  The  Geographical  Society,  having  secured  the 
co-operation  of  the  Royal  Society  and  the  approval  of  all  the  other 
scientific  bodies  of  the  kingdom,  then  resolved  to  appeal  to  its 
Fellows  for  funds  to  enable  an  antarctic  expedition  of  less  magnitude, 
consisting  of  one  vessel,  to  be  fitted  out,  if  sufficient  funds  could 
not  be  collected  for  two  vessels.  The  appeal  was  made,  and  the 
result  up  to  the  present  date  has  been  a  subscription  of  £40,000.. 


*  Report  of  the  R.G.S.  Antarctic  Committee,  consisting  of  Sir  Joseph  Hooker,  Sir  • 
Clements  Markham,   Sir  Leopold  M'Cliutock,  Sir  R.  Vesey  Hamilton,  Sir  George 
Nares.  8ir  William  Wharton,  Sir  Erasmus  Ommanney,  Sir  John  Murray. 
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One  generous  and  public- spirited  Fellow  of  the  Royal  Geographical 
Society,  Mr.  Longstaff,  subscribed  a  sum  of  £25,000.  The  enterprise 
was  cordially  supported  by  the  press,  and,  seeing  the  importance 
that  was  attached  to  it  by  public  opinion,  H.M.  Government  has  been 
induced  to  grant  annual  sums  so  as  to  double  the  amount  raised  by 
private  subscriptions. 

During  the  six  years  that  have  elapsed  since  the  Geographical 
Society  of  London  began  its  antarctic  crusade  in  1898,  the  subject 
has  been  very  carefully  studied  in  all  its  details.  The  known  facts 
have  been  collected  and  compared  respecting  antarctic  meteorology ; 
the  character  and  position  of  the  south  polar  pack  in  different 
seasons,  and  in  different  times  of  the  same  season,  have  been  con- 
sidered ;  and  comparisons  have  been  made  between  the  ice  and  ice- 
navigation  in  the  arctic  and  antarctic  regions.  These  materials 
have  led  us  to  decisions  respecting  the  vessel  and  its  equipment, 
the  organization  of  land-parties,  and  the  general  scheme  of  work 
for  the  expedition ;  with  reference  to  the  funds  at  present  at  our 
disposal. 

The  vessel  for  the  expedition  will  be  built  of  oak,  with  ice- 
casing  of  greenheart,  or  of  some  other  harder  wood.  She  will  be 
172  feet  long  by  33  broad,  with  a  displacement  of  about  1570  tons. 
She  will  carry  240  tons  of  coal,  and  will  have  an  engine  of  450 
horse-power.  The  bows  will  be  specially  strengthened,  sharp,  and 
overhanging  for  charging  the  ice  and  forcing  a  way  through  it. 
The  stern  and  counters  will  be  designed  for  giving  as  much  pro- 
tection as  possible  to  the  rudder  and  propeller,  which  will  be  fitted 
for  raising  quickly.  The  engine  will  be  right  aft,  so  as  to  admit  of 
a  magnetic  observatory  being  built  before  the  mainmast,  which 
shall  have  no  iron  within  30  feet.  Melbourne  will  be  the  base  for 
magnetic  observations.  Provision  will  also  be  made  for  deep-sea 
sounding  and  dredging ;  there  will  be  two  houses  on  deck  for  bio- 
logical work,  and  a  laboratory  below.  There  will  be  accommo- 
dation for  six  executive  officers,  including  an  engineer,  three 
civilians  for  physical  and  chemical  research,  for  biology  and  geo- 
logy, including  the  surgeon,  and  thirty-nine  men.  The  scientific 
staff  will  consist  of  the  captain  and  leader  of  the  expedition,  and 
of  four  officers,  who  will  have  charge  of  the  navigation,  celestial, 
meteorological,  and  magnetic  observations,  surveys,  and  deep-sea 
sounding  and  dredging ;  and  of  three  civilians. 

The  ship  will  be  prepared  for  wintering,  and  extensive  land 
journeys  are  contemplated. 

I  presume  that,  the  objects  being  identical,  the  vessel  and 
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arrangements  of  the  German  expedition  will  be  analogous.  The 
most  valuable  form  that  co-operation  can  take  will  be  the  exploration 
of  so  much  as  is  possible  of  all  the  four  quadrants  into  which 
I  have  divided  the  unknown  region,  two  being  taken  by  the  Eng- 
lish, and  two  by  the  German  expedition.  Another  valuable  result 
of  co-operation  will  be  the  series  of  simultaneous  meteorological 
observations. 

All  the  four  quadrants  present  work  of  the  highest  value,  or 
I  should  rather  say  that  all  present  equal  opportunities  for  pene- 
trating into  the  unknown,  and  for  making  discoveries  of  the  greatest 
value  to  science,  and  which  combined  will  materially  increase  our 
knowledge. 

On  the  antarctic  map  which  was  sent  to  us  from  Berlin  some 
months  ago,  two  lines  were  drawn  to  show  the  suggested  routes  of 
the  English  and  German  expeditions.  The  English  line  extends 
from  90°  E.  to  90°  W.,  and  the  German  line  from  90°  W.  to  90°  E. 
In  other  words,  the  suggestion  is  that  the  English  should  take  the 
Victoria  and  Boss  quadrants,  and  the  Germans  the  Weddell  and 
Enderby  quadrants. 

I  do  not  see  how  this  suggestion  could  be  improved,  with  a  view 
to  the  most  comprehensive  and  useful  co-operation  between  the 
two  expeditions.  In  the  event  of  its  adoption,  both  expeditions 
would  start  from  the  Thames  and  the  Elbe  in  August,  1901.  The 
English  vessel  would  go  to  her  magnetic  base  at  Melbourne. 
Thence  she  would  proceed  to  the  exploration  of  the  islands  or  con- 
tinental land  from  90°  to  the  Balleny  islands.  This  completed  so 
far  as  may  be  possible,  she  would  press  on  through  the  polar  packi 
examine  the  gap  between  Capes  Washington  and  Gauss  of  Victoria 
Land,  and  establish  the  landing-party  in  McMurdo  bay,  at  the 
foot  of  Mount  Erebus.  She  would  then  return  to  her  magnetic 
base,  and  afterwards  proceed  to  Lyttleton,  in  New  Zealand,  to 
winter,  as  a  more  convenient  starting-point. 

In  the  second  season  the  English  vessel  would  force  her  way 
direct  to  McMurdo  bay,  take  the  landing  party  on  board,  and  then 
examine  the  ice-barrier  for  its  known  length  of  800  miles,  and  as 
far  eastward  and  westward  as  the  season  will  allow  beyond  that, 
again  returning  to  Melbourne,  then  to  Lyttleton.  A  captive  balloon 
will  be  of  material  assistance  in  ascertaining  the  nature  of  the  ice- 
barrier. 

In  the  third  season,  if  the  funds  admit  of  its  being  entered 
upon,  a  resolute  and  sustained  effort  would  be  made  to  continue 
the   discovery   of   the   line   either   of    the   ice-barrier    or    of   the 
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continental  coast,  whichever  it  proves  to  be,  along  the  Pacific  to 
the  meridian  of  Peter  island. 

Magnetic  observations,  deep-sea  soundings,  and  dredgings  would 
be  taken  throughout  the  three  seasons;  but,  looking  to  the  un- 
certain movements  of  the  pack-ice,  and  to  our  ignorance  of  the 
conditions  obtaining  over  the  unknown  area,  a  very  wide  discretion 
will  be  given  to  the  leader  of  the  expedition. 

Simultaneously,  the  German  expedition  would  proceed  to  its 
station  at  Kerguelen  island,  and  thence  to  the  scene  of  its  labours, 
and,  we  hope,  its  discoveries.  The  Enderby  or  Valdivia  and 
Weddell  quadrants  certainly  comprise  investigations  of  equal  im- 
portance, including  the  discovery  of  that  part  of  the  continental 
land  south  of  the  Weddell  sea,  which  is  believed  to  comprise  rocks 
other  than  volcanic.  Here  a  landing-party  will  have  work  of  even 
greater  interest  than  that  which  lands  in  McMurdo  bay.  But  it  is 
not  for  me  even  to  outline  the  contemplated  German  exploration, 
which  has,  doubtless,  already  been  systematically  planned  by  the 
able  advisers  of  the  expedition. 

I  believe  that  this  great  geographical  enterprise  is  one  of 
the  most  important  that  has  ever  been  conceived.  It  will  add 
largely  to  the  sum  of  human  knowledge,  and,  in  many  ways, 
will  be  of  direct  benefit  to  mankind.  It  is  a  beneficent  work,  a 
work  which  makes  for  peace  and  good  fellowship  among  nations. 
It  must  rejoice  the  hearts  of  all  geographers  that  the  countrymen 
of  Humboldt,  of  Eitter,  of  Kiepert,  of  Richthofen,  and  of  Neumayer 
should  combine  with  the  countrymen  of  Banks,  of  Bennell,  of 
Murchison,  and  of  Sabine  to  achieve  a  grand  scientific  work  which 
will  redound  to  the  honour  of  both  nations. 
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The  Genetic  Classification  of  Land-fobms. — All  the  varied  forms  of 
the  lands  are  dependent  upon — or,  as  the  mathematician  would  Bay,  are 
functions  of — three  variable  quantities,  whioh  may  be  called  structure, 
process,  and  time.  In  the  beginning,  when  the  forces  of  deformation 
and  uplift  determine  the  structure  and  attitude  of  a  region,  the  form  of 
its  surface  is  in  sympathy  with  its  internal  arrangement,  and  its  height 
depends  on  the  amount  of  uplift  that  it  has  suffered.  If  its  rocks  were 
unchangeable  under  the  attack  of  external  processes,  its  surface  would 
remain  unaltered  until  the  forces  of  deformation  and  uplift  acted  again ; 
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and  in  this  case  structure  would  be  alone  in  control  of  form.  But  no 
rocks  are  unchangeable ;  even  the  most  resistant  yield  under  the  attack 
of  the  atmosphere,  and  their  waste  creeps  and  washes  downhill  as 
long  as  any  hills  remain ;  hence  all  forms,  however  high  and  however 
resistant,  must  be  laid  low,  and  thus  destructive  process  gains  rank 
equal  to  that  of  structure  in  determining  the  shape  of  a  land-mass. 
Process  cannot,  however,  complete  its  work  instantly,  and  the  amount 
of  change  from  initial  form  is  therefore  a  function  of  time.  Time  thus 
completes  the  trio  of  geographical  controls,  and  is,  of  the  three,  the  one 
of  most  frequent  application  and  of  most  practical  value  in  geographical 
description. 

Structure  is  the  foundation  of  all  geographical  classifications  in 
which  the  trio  of  controls  is  recognized.  The  Alleghany  plateau  is  a 
unit,  a  "  region,"  because  all  through  its  great  extent  it  is  composed  of 
widespread  horizontal  rock-layers.  The  Swiss  Jura  and  the  Pennsyl- 
vanian  Appalachians  are  units,  for  they  consist  of  corrugated  strata. 
The  Laurentian  highlands  of  Canada  are  essentially  a  unit,  for  they 
consist  of  greatly  disturbed  crystalline  rooks.  These  geographical 
units  have,  however,  no  such  simplicity  as  mathematical  units ;  each 
one  has  a  certain  variety.  The  strata  of  plateaus  are  not  striotly 
horizontal,  for  they  slant  or  roll  gently,  now  this  way,  now  that.  The 
corrugations  of  the  Jura  or  of  the  Appalachians  are  not  all  alike; 
they  might,  indeed,  be  more  truly  described  as  all  different,  yet  they 
preserve  their  essential  features  with  muoh  constancy.  The  disordered 
rocks  of  the  Laurentian  highlands  have  so  excessively  complicated  a 
structure  as  at  present  to  defy  description,  unless  item  by  item ;  yet, 
in  spite  of  the  free  variations  from  a  single  structural  pattern,  it  is 
legitimate  and  useful  to  look  in  a  broad  way  at  such  a  region,  and  to 
regard  it  as  a  structural  unit.  The  forces  by  which  structures  and 
attitudes  have  been  determined  do  not  come  within  the  scope  of  geo- 
graphical inquiry,  but  the  structures  acquired  by  the  action  of  these 
forces  serve  as  the  essential  basis  for  the  genetic  classification  of  geo- 
graphical forms.  For  the  purpose  of  this  article,  .it  will  suffice  to 
recognize  two  great  structural  groups:  first,  the  group  of  horizontal 
structures,  including  plains,  plateaus,  and  their  derivatives,  for  which 
do  single  name  has  been  suggested ;  second,  the  group  of  disordered 
structures,  including  mountains  and  their  derivatives,  likewise  without 
a  single  name.  The  second  group  may  be  more  elaborately  subdivided 
than  the  first. 

The  destructive  processes  are  of  great  variety — the  chemical  action 
of  air  and  water,  and  the  mechanical  action  of  wind,  heat,  and  cold,  of 
rain  and  snow,  rivers  and  glaciers,  waves  and  currents.  But  as  most 
of  the  land  surface  of  the  Earth  is  acted  on  chiefly  by  weather  changes 
and  running  water,  these  will  be  treated  as  forming  a  normal  group  of 
destructive  processes ;  while  the  wind  of  arid  deserts  and  the  ioe  of 
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frigid  deserts  will  be  considered  as  climatic  modifications  of  the  norm, 
and  so t  apart  for  particular  discussion ;  and  a  special  chapter  will  be 
needed  to  explain  the  action  of  waves  and  currents  on  the  shore-lines 
at  the  edge  of  the  lands.  The  various  processes  by  which  destructive 
work  is  done  are  in  their  turn  geographical  features,  and  many  of  them 
are  well  recognized  as  such,  as  rivers,  falls,  and  glaciers ;  but  they  are 
too  commonly  considered  by  geographers  apart  from  the  work  that  they 
do,  this  phase  of  their  study  being,  for  some  unsatisfactory  reason,  given 
over  to  physical  geology.  There  should  be  no  such  separation  of  agency 
and  work  in  physical  geography,  although  it  is  profitable  to  give  separate- 
consideration  to  the  active  agent  and  to  the  inert  mass  on  whioh  it 
works. 

Time  as  an  Element  in  Geographical  Terminology. — The  amount 
of  change  caused  by  destructive  processes  increases  with  the  passage  of 
time,  but  neither  the  amount  nor  the  rate  of  change  is  a  simple  function 
of  time.  The  amount  of  change  is  limited,  in  the  first  place,  by  the- 
altitude  of  a  region  above  the  sea ;  for,  however  long  the  time,  the- 
normal  destructive  forces  cannot  wear  a  land  surface  below  this  ul- 
timate baselevel  of  their  action ;  and  glacial  and  marine  forces  cannot 
wear  down  a  land-mass  indefinitely  beneath  sea-level.  The  rate  of 
ohange  under  normal  processes,  whioh  alone  will  be  considered  for  the* 
present,  is  at  the  very  first  relatively  moderate ;  it  then  advances 
rather  rapidly  to  a  maximum,  and  next  slowly  decreases  to  an  indefinitely 
postponed  minimum. 

Evidently  a  longer  period  must  be  required  for  the  complete  denu- 
dation of  a  resistant  than  of  a  weak  land-mass,  but  no  measure  in  terms 
of  years  or  centuries  can  now  be  given  to  the  period  needed  for  the 
effective  wearing  down  of  highlands  to  featureless  lowlands.  _  Ail 
historic_time.  is.  hardly  more  than  a  negligible  fraction  of  so  vast  a 
duration.  The  best  that  can  be  done  at  present  is  to  give  a  convenient 
name  to  this  unmeasured  part  of  eternity,  and  for  this  purpose  nothing 
seems  more  appropriate  than  a  " geographical  cycle"  When  it  is  possible 
to  establish  a  ratio  between  geographical  and  geological  units,  there- 
will  probably  be  found  an  approach  to  equality  between  the  duration  of 
an  average  oycle  and  that  of  Cretaceous  or  Tertiary  time,  as  has  been, 
indicated  by  the  studies  of  several  geomorphologists. 

"Theoretical"  Geography. — It  is  evident  that  a  scheme  of  geo~ 
graphical  classification  that  is  founded  on  structure,  process,  and  time,, 
must  be  deductive  in  a  high  degree.  This  is  intentionally  and  avowedly* 
the  case  in  the  present  instance.  As  a  consequence,  the  scheme  gains  a 
very  "  theoretical "  flavour  that  is  not  relished  by  some  geographers, 
whose  work  implies  that  geography,  unlike  all  other  scienoes,  should  be 
developed  by  the  use  of  only  certain  ones  of  the  mental  faculties, 
chiefly  observation,  description,  and  generalization.  But  nothing  seems 
to  me  clearer  than  that  geography  has  already  suffered  too  long  from 
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the  disuse  of  imagination,  invention,  deduction,  and  the  various  other 
mental  faculties  that  contribute  towards  the  attainment  of  a  well-tested 
explanation.  It  is  like  walking  on  one  foot,  or  looking  with  one  eye, 
to  exolude  from  geography  the  "  theoretical "  half  of  the  brain-power, 
whioh  other  sciences  call  upon  as  well  as  the  "  practical  ""half.  Indeed, 
it  is  only  as  a  result  of  misunderstanding  that  an  antipathy  is  implied 
between  theory  and  practice,  for  in  geography,  as  in  all  sound  scientific 
work,  the  two  advance  most  amiably  and  effectively  together.  Surely 
the  fullest  development  of  geography  will  not  be  reached  until  all  the 
mental  faculties  that  are  in  any  way  pertinent  to  its  cultivation  are 
well  trained  and  exercised  in  geographical  investigation. 

All  this  may  be  stated  in  another  way.  One  of  the  most  effective 
aids  to  the  appreciation  of  a  subject  is  a  correct  explanation  of  the  Tacte 
that  it  presents.  Understanding  thus  comes  to  aid  the'  memory.  But 
a  genetic  classification  of  geographical  forms  is,  in  effect,  an  explanation 
of  them ;  hence  such  a  classification  must  be  helpful  to  the  travelling, 
studying,  or  teaching  geographer,  provided  only  that  it  is  a  true  and 
natural  classification.  True  and  natural  a  genetic  classification  may 
certainly  be,  for  the  time  is  past  when  even  geographers  can  Joak_on 
the  forms  of  lands  as  *•  ready  made."  Indeed,  geographical  definitions 
and  descriptions  are  untrue  and  unnatural  just  so  far  as  they  give  the 
impression  that  the  forms  of  the  lands  are  of  unknown  origin,  not  sus- 
ceptible of  rational  explanation.  From  the  very  beginning  of  geography 
in  the  lower  schools,  the  pupils  should  be  possessed  with  the  belief  that 
geographical  forms  have  meaning,  and  that  the  meaning  or  origin  of  so 
many  forms  is  already  so  well  assured  that  there  is  every  reason  to  think 
that  the  meaning  of  all  the  others  will  be  discovered  in  due  time.  The 
explorer  of  the  Earth  should  be  as  fully  convinced  of  this  principle,  and 
as  well  prepared  to  apply  it,  as  the  explorer  of  the  sky  is  to  carry 
physical  principles  to  the  furthest  reach  of  his  telescope,  his  spectro- 
scope, and  his  camera.  The  preparation  of  route-maps  and  the  deter- 
mination of  latitude,  longitude,  and  altitude  for  the  more  important 
points  is  only  the  beginning  of  exploration,  which  has  no  end  till  all  the 
facts  of  observation  are  carried  forward  to  explanation. 

It  is  important,  however,  to  insist  that  the  geographer  needs  to 
know  the  meaning,  the  explanation,  the  origin,  of  the  forms  thaFTie 
looks  at,  simply  because  of  the  aid  thus  reoeived  when  he  attempts  to 
observe  and  describe  the  forms  carefully.  It  is  necessary  clearly  to 
recognize  this  principle,  and  constantly  to  bear  it  in  mind,  if  we  would 
avoid  the  error  of  confounding  the  objects  of  geographical  and  geological 
study.  The  latter  examines  the  changes  of  the  past  for  their  own  sake, 
inasmuch  as  geology  is  concerned  with  the  history  of  the  Earth ;  the 
former  examines  the  changes  of  the  past  only  so  far  as  they  serve  to 
illuminate  the  present,  for  geography  is  concerned  essentially  with  the 
Earth  as  it  now  exists.    Structure  is  a  pertinent  element  of  geographical 
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study  when,  as  nearly  always,  it  influences  form ;  no  one  would  to-day 
attempt  to  describe  the  Weald  without  some  reference  to  the  resistent 
chalk  layers  that  determine  its  rimming  hills.  Process  is  equally 
pertinent  to  our  subject,  for  it  has  everywhere  been  influential  in- 
determining  form  to  a  greater  or  less  degree,  and  it  is  everywhere  in 
operation  to-day.  It  is  truly  curious  to  find  geographical  text-books 
which  accept  the  movement  of  winds,  currents,  and  rivers  as  part  of 
their  responsibility,  and  yet  which  leave  the  weathering  of  the  lands 
and  the  movement  of  land-waste  entirely  out  of  consideration.  Time 
is  certainly  an  important  geographical  element,  for  where  the  forces  of 
uplift  or  deformation  have  lately  (as  the  Earth  views  time)  initiated  » 
cycle  of  change,  the  destructive  processes  can  have  accomplished  but 
little  work,  and  the  land-form  is  "  young ;  "  where  more  time  has* 
elapsed,  the  surface  will  have  been  more  thoroughly  carved,  and  the 
form  thus  becomes  "  mature  ; "  and  where  so  much  time  has  passed  that 
the  originally  uplifted  surface  is  worn  down  to  a  lowland  of  small* 
relief,  standing  but  little  above  sea-level,  the  form  deserves  to  be  called 
"  old."  A  whole  series  of  forms  must  be  in  this  way  evolved  in  the  life- 
history  of  a  single  region,  and  all  the  forms  of  such  a  series,  however 
unlike  they  may  seem  at  first  sight,  should  be  associated  under  the 
element  of  time,  as  merely  expressing  the  different  stages  of  develop- 
ment of  a  single  structure.  The  larva,  the  pupa,  and  the  imago  of  an 
insect;  or  the  acorn,  the  full-grown  oak,  and  the  fallen  old  trunk,  are 
no  more  naturally  associated  as  representing  the  different  phases  in  the 
life-history  of  a  single  organic  species,  than  are  the  young  mountain 
block,  the  maturely  carved  mountain -peaks  and  valleys,  and  the  old 
mountain  peneplain,  as  representing  the  different  stages  in  the  life- 
history  of  a  single  geographic  group.  Like  land-forms,  the  agencies 
that  work  upon  them  change  their  behaviour  and  their  appearance  with 
the  passage  of  time.  A  young  land- form  has  young  streams  of  torrential 
activity,  while  an  old  form  would  have  old  streams  of  deliberate  or 
even  of  feeble  current,  as  will  be  more  fully  set  forth  below. 

The  Ideal  Geographical  Cycle. — The  sequence  in  the  develop- 
mental changes  of  land-forms  is,  in  its  own  way,  as  systematic  as  the 
sequence  of  changes  found  in  the  more  evident  development  of  organio 
forms.  Indeed,  it  is  chiefly  for  this  reason  that  the  study  of  the  origin 
of  land- forms — or  geomorphogeny,  as  some  call  it — becomes  a  praotical 
aid,  helpful  to  the  geographer  at  every  turn.  This  will  be  made  dearer 
by  the  specific  consideration  of  an  ideal  case,  and  here  a  graphio  form 
of  expression  will  be  found  of  assistance. 

The  base-line,  ao>,  of  Fig.  1  represents  the  passage  of  time,  while 
verticals  above  the  base-line  measure  altitude  above  sea-level.  At  the 
epoch  1,  let  a  region  of  whatever  structure  and  form  be  uplifted,  B 
representing  the  average  altitude  of  its  higher  parts,  and  A  that  of  its 
lower  parts ;  thus  AB  measuring  its  average  initial  relief.     The  surface 
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rooks  are  attacked  by  the  weather.  Rain  falls  on  the  weathered  surface, 
And  washes  some  of  the  loosened  waste  down  the  initial  slopes  to  the 
trough-lines  where  two  converging  slopes  meet ;  there  the  streams  are 
formed,  flowing  in  directions  consequent  upon  the  descent  of  the  trough- 
lines.  The  machinery  of  the  destructive  processes  is  thus  put  in  motion, 
and  the  destructive  development  of  the  region  is  begun.  The  larger 
rivers,  whose  channels  initially  had  an  altitude,  A,  quickly  deepen  their 
valleys,  and  at  the  epoch  2  have  reduced  their  main  channels  to  a 
moderate  altitude,  represented  by  G.  The  higher  parts  of  the  inter* 
stream  uplands,  acted  on  only  by  the  weather  without  the  concentration 
of  water  in  streams,  waste  away  much  more  slowly,  and  at  epoch  2 
are  reduced  in  height  only  to  D.  The  relief  of  the  surface  has  thus 
been  increased  from  AB  to  CD.  The  main  rivers  then  deepen  their 
channels  very  slowly  for  the  rest  of  their  life,  as  shown  by  the  curve 
-CEGJ;  and  the  wasting  of  the  uplands,  much  dissected  by  branch 
streams,  comes  to  be  more  rapid  than  the  deepening  of  the  main 
valleys,  as  shown  by  comparing  the  curves  DFHK  and  CEGJ.  The 
iperiod  3-4  is  the  time  of  the  most  rapid  consumption  of  the  uplands,  and 


fig.  1. 


thus  stands  in  strong  contrast  with  the  period  1-2,  when  there  was  the 
tmost  rapid  deepening  of  the  main  valleys.  In  the  earlier  period,  the 
relief  was  rapidly  increasing  in  value,  as  steep-sided  valleys  were  oat 
beneath  the  initial  troughs.  Through  the  period  2-3  the  maximum 
value  of  relief  is  reached,  and  the  variety  of  form  is  greatly  increased 
by  the  headward  growth  of  side  valleys.  During  the  period  3-4  re- 
lief is  decreasing  faster  than  at  any  other  time,  and  the  slope  of  the 
valley  sides  is  becoming  much  gentler  than  before ;  but  these  changes 
advance  much  more  slowly  than  those  of  the  first  period.  From  epoch  4 
onward  the  remaining  relief  is  gradually  reduced  to  smaller  and  smaller 
measures,  and  the  slopes  become  fainter  and  fainter,  so  that  some  time 
after  the  latest  stage  of  the  diagram  the  region  is  only  a  rolling  lowland, 
whatever  may  have  been  its  original  height.  So  slowly  do  the  later 
changes  advance,  that  the  reduction  of  the  reduced  relief  JK  to  half  of 
its  value  might  well  require  as  much  time  as  all  that  which  has  already 
elapsed  ;  and  from  the  gentle  slopes  that  would  then  remain,  the  further 
removal  of  waste  must  indeed  be  exceedingly  slow.  The  frequency  of 
torrential  floods  and  of  landslides  in  young  and  in  mature  mountains, 
in  contrast  to  the  quiescence  of  the  sluggish  streams  and  the  slow 
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movement  of  the  soil  on  lowlands  of  denudation,  snffioes  to  show  that  rate 
of  denudation  is  a  matter  of  strictly  geographical  as  well  as  of  geological 
interest. 

It  follows  from  this  brief  analysis  that  a  geographical  cycle  may  be 
subdivided  into  parts  of  unequal  duration,  each  one  of  which  will  be 
characterized  by  the  strength  and  variety  of  relief,  and  by  the  rate  of 
change,  as  well  as  by  the  amount  of  change  that  has  been  accomplished 
since  the  initiation  of  the  cycle.  There  will  be  a  brief  youth  of  rapidly 
increasing  relief,  a  maturity  of  strongest  relief  and  greatest  variety  of 
form,  a  transition  period  of  most  rapidly  yet  slowly  decreasing  relief, 
and  an  indefinitely  long  old  age  of  faint  relief,  on  which  further  changes 
are  exceedingly  slow.  There  are,  of  course,  no  breaks  between  these 
subdivisions  or  stages ;  each  one  merges  into  its  successor,  yet  each  one 
is  in  the  main  distinctly  characterized  by  features  found  at  no  other 
time. 

The  Development  of  Consequent  Streams. — The  preceding  section 
gives  only  the  barest  outline  of  the  systematic  sequence  of  changes  that 
run  their  coarse  through  a  geographical  cycle.  The  outline  must  be  at 
once  gone  over,  in  order  to  fill  in  the  more  important  details.  In  the 
first  place,  it  should  not  be  implied,  as  was  done  in  Fig.  1,  that  the 
forces  of  uplift  or  deformation  act  so  rapidly  that  no  destructive  changes 
occur  during  their  operation,  A  more  probable  relation  at  the  opening 
of  a  cycle  of  change  places  the  beginning  of  uplift  at  0  (Fig.  1), 
and  its  end  at  1.  The  divergence  of  the  curves  OB  and  OA  then 
implies  that  certain  parts  of  the  disturbed  region  were  uplifted  more 
than  others,  and  that,  from  a  surface  of  no  relief  at  sea-level  at  epoch  0, 
an  upland  having  AB  relief  would  be  produced  at  epoch  1.  But  even 
during  uplift,  the  streams  tbat  gather  in  the  troughs  as  soon  as  they 
are  defined  do  some  work,  and  hence  young  valleys  are  already  incised 
in  the  trough-bottoms  when  epoch  1  is  reached,  as  shown  by  the  curve 
OA'.  The  uplands  also  waste  more  or  less  during  the  period  of  dis- 
turbance, and  hence  no  absolutely  unohanged  initial  surface  should  be 
found,  even  for  some  time  anterior  to  epoch  1.  Instead  of  looking  for 
initial  divides  separating  initial  slopes  that  descend  to  initial  troughs 
followed  by  initial  streams,  sush  as  were  implied  in  Fig.  1  at  the  epoch 
of  instantaneous  uplift,  we  must  always  expect  to  find  some  greater  or 
less  advance  in  the  sequence  of  developmental  changes,  even  in  the 
youngest  known  land-forms.  "  Initial  "  is  therefore  a  term  adapted  to 
ideal  rather  than  to  actual  cases,  in  treating  whioh  the  term  "  sequential " 
and  its  derivatives  will  be  found  more  appropriate.  All  the  changes 
which  directly  follow  the  guidance  of  the  ideal  initial  forms  may  be 
called  consequent ;  thus  a  young  form  would  possess  consequent  divides, 
separating  consequent  slopes  which  descend  to  consequent  valleys ;  the 
initial  troughs  being  changed  to  consequent  valleys  in  so  far  as  their 
form  is  modified  by  the  action  of  the  consequent  drainage. 
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The  Gkade  of  Valley  Floors. — The  larger  rivers  soon — in  terms  of 
the  cycle — deepen  their  main  valleys,  so  that  their  channels  are  but  little 
al>ove  the  baselevel  of  the  region ;  but  the  valley  floor  cannot  be  reduced 
to  the  absolute  baselevel,  because  the  river  must  slope  down  to  its  mouth 
at  the  sea-shore.  The  altitude  of  any  point  on  a  well-matured  valley 
floor  must  therefore  depend  on  river-slope  and  distanoe  from  month. 
Distance  from  mouth  may  here  be  treated  as  a  constant,  although  a 
fuller  statement  would  consider  its  increase  in  consequence  of  delta- 
growth.  River-slope  cannot  be  less,  as  engineers  know  very  well,  than 
a  certain  minimum  that  is  determined  by  volume  and  by  quantity  and 
texture  of  detritus  or  load.  Volume  may  be  temporarily  taken  as  a 
constant,  although  it  may  easily  be  shown  to  suffer  important  changes 
during  the  progress  of  a  normal  cycle.  Load  is  small  at  the  beginning, 
and  rapidly  increases  in  quantity  and  coarseness  during  youth,  when  the 
region  is  entrenched  by  steep-sided  valleys ;  it  continues  to  increase  in 
quantity,  but  probably  not  in  coarseness,  during  early  maturity,  when 
ramifying  valleys  are  growing  by  headward  erosion,  and  are  thus  in- 
creasing the  area  of  wasting  slopes ;  but  after  full  maturity,  load 
continually  decreases  in  quantity  and  in  coarseness  of  texture  ;  and 
during  old  age,  the  small  load  that  is  carried  must  be  of  very  fine  texture 
or  else  must  go  off  in  solution.  Let  us  now  consider  how  the  minimum 
slope  of  a  main  river  will  be  determined. 

In  order  to  free  the  problem  from  unnecessary  complications,  let 
it  be  supposed  that  the  young  consequent  rivers  have  at  first  slopes 
that  are  steep  enough  to  make  them  all  more  than  competent  to  carry 
the  load  that  is  washed  into  them  from  the  wasting  surface  on  either  side, 
and  hence  competent  to  entrench  themselves  beneath  the  floor  of  the 
initial  troughs, — this  being  the  condition  tacitly  postulated  in  Fig.  lf 
although  it  evidently  departs  from  those  cases  in  which  deformation 
produces  basins  where  lakes  must  form  and  where  deposition  ^  negative 
denudation^  must  take  place,  and  also  from  those  cases  in  which  a  main- 
trough  stream  of  moderate  slope  is,  even  in  its  youth,  over-supplied  with 
detritus  by  active  side  streams  that  descend  steep  and  long  wasting 
surfaces :  but  all  these  more  involved  cases  may  be  set  aside  for  the 
present. 

lf  a  young  consequent  river  be  followed  from  end  to  end.  it  may  be 
imagined  as  everywhere  deepening  its  valley,  unless  at  the  very  mouth. 
Valley-deepening  will  go  on  most  rapidly  at  some  point,  probably 
nearer  head  than  mouth.  Above  tins  point  the  river  will  find  its  slope 
increased  :  l»elow,  decreased.  Let  the  part  up- stream  from  the  point  of 
nio#t  rapid  deepening  be  called  the  headwaters :  and  the  part  down-stream, 
the  lower  course  or  trunk.  In  consequence  of  the  changes  thus 
systematically  Ironsht  about,  the  lower  course  of  the  river  will  find  its 
alope  and  ve\vity  decreasing,  and  its  load  increasing:  that  is.  its  ability 
to  do  work  is  becoming  less,  while  the  work  that  it  has  to  do  is  becoming 
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greater.  The  original  excess  of  ability  over  work  will  thus  in  time  be 
corrected,  and  when  an  equality  of  these  two  quantities  is  brought  about, 
the  river  is  graded,  this  being  a  simple  form  of  expression,  suggested  by 
Gilbert,  to  replace  the  more  cumbersome  phrases  that  are  required  by  the 
use  of  "  profile  of  equilibrium  "  of  French  engineers.  When  the  graded 
condition  is  reached,  alteration  of  slope  can  take  place  only  as  volume 
and  load  change  their  relation  ;  and  changes  of  this  kind  are  very  slow. 

In  a  land-mass  of  homogeneous  texture,  the  graded  condition  of  a 
river  would  be  (in  such  cases  as  are  above  considered)  first  attained  at 
the  mouth,  and  would  then  advance  retrogressively  up-stream.  When 
the  trunk  streams  are  graded,  early  maturity  is  reached ;  when  the 
smaller  headwaters  and  side  streams  are  also  graded,  maturity  is  far 
advanced ;  and  when  even  the  wet- weather  rills  are  graded,  old  age  is 
attained.  In  a  land-mass  of  heterogeneous  texture,  the  rivers  will  be 
divided  into  sections  by  the  belts  of  weaker  and  stronger  rocks  that  they 
traverse ;  each  section  of  weaker  rocks  will  in  due  time  be  graded  with 
reference  to  the  section  of  harder  rock  next  down-stream,  and  thus  the 
river  will  come  to  consist  of  alternating  quiet  reaches  and  hurried  falls 
or  rapids.  The  less  resistant  of  the  harder  rocks  will  be  slowly  worn 
down  to  grade  with  respect  to  the  more  resistant  ones  that  are  further 
down  stream ;  thus  the  rapids  will  decrease  in  number,  and  only  those 
on  the  very  strongest  rocks  will  long  survive.  Even  these  must  vanish 
in  time,  and  the  graded  condition  will  then  be  extended  from  mouth  to 
head.  The  slope  that  is  adopted  when  grade  is  assumed  varies  inversely 
with  the  volume  ;  henoe  rivers  retain  steep  headwaters  long  after  their 
lower  course  is  worn  down  almost  level ;  but  in  old  age,  even  the  head- 
waters must  have  a  gentle  declivity  and  moderate  velocity,  free  from  all 
torrential  features.  The  so-called  "  normal  river,"  with  torrential  head- 
waters and  well-graded  middle  and  lower  course,  is  therefore  simply  a 
maturely  developed  river.  A  young  river  may  normally  have  falls  even 
in  its  lower  course,  and  an  old  river  must  be  free  from  rapid  movement 
even  near  its  head. 

If  an  initial  consequent  stream  is  for  any  reason  incompetent  to 
carry  away  the  load  that  is  washed  into  it,  it  cannot  degrade  its 
channel,  but  must  aggrade  instead  (to  use  an  excellent  term  suggested 
by  Salisbury).  Such  a  river  then  lays  down  the  coarser  part  of  the 
offered  load,  thus  forming  a  broadening  flood-land,  building  up  its 
valley  floor,  and  steepening  its  slope  until  it  gains  sufficient  velocity  to 
do  the  required  work.  In  this  case  the  graded  condition  is  reached 
by  filling  up  the  initial  trough  instead  of  by  cutting  it  down.  Where 
basins  occur,  consequent  lakes  rise'  in  them  to  the  level  of  the  outlet 
at  the  lowest  point  of  the  rim.  As  the  outlet  is  cut  down,  it  forms 
a  sinking  local  baselevel  with  respect  to  which  the  basin  is  aggraded ; 
and  as  the  lake  is  thus  destroyed,  it  forms  a  sinking  baselevel  with 
respect  to  which  the  tributary  streams  grade  their  valleys ;  but,  as  in 
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the  case  of  falls  and  rapids,  the  local  baselevels  of  outlet  and  lake  are 
temporary,  and  lose  their  control  when  the  main  drainage  lines  are 
graded  with  respect  to  absolute  baselevel  in  early  or  late  maturity. 

The  Development  of  River  Branches.  —  Several  olasses  of  side 
streams  may  be  recognized.  Some  of  them  are  defined  by  slight  initial 
depressions  in  the  side  slopes  of  the  main  river-troughs :  these  form 
lateral  or  secondary  consequents,  branching  from  a  main  consequent; 
they  generally  run  in  the  direction  of  the  dip  of  the  strata.  Others 
are  developed  by  headward  erosion  under  the  guidance  of  weak  sub- 
structures that  have  been  laid  bare  on  the  valley  walls  of  the  consequent 
streams :  they  follow  the  strike  of  the  strata,  and  are  entirely  regardless 
of  the  form  of  the  initial  land  surface ;  they  may  be  called  subsequent, 
this  term  having  been  used  by  Jukes  in  describing  the  development 
of  such  streams.  Still  others  grow  here  and  there,  to  all  appearance 
by  accident,  seemingly  independent  of  systematic  guidance ;  they  are 
oommon  in  horizontal  or  massive  structures.  While  waiting  to  learn 
just  what  their  control  may  be,  their  independence  of  apparent  control 
may  be  indicated  by  calling  them  "  insequent."  Additional  classes  of 
streams  are  well  known,  but  cannot  be  described  here  for  lack  of  space. 

Relation  op  River  Ability  and  Load. — As  the  dissection  of  a  land- 
mass  proceeds  with  the  fuller  development  of  its  consequent,  subsequent, 
and  insequent  streams,  the  area  of  steep  valley  sides  greatly  increases 
from  youth  into  early  and  full  maturity.  The  waste  that  is  delivered 
by  the  side  branches  to  the  main  stream  comes  chiefly  from  the  valley 
sides,  and  hence  its  quantity  increases  with  the  increase  of  strong 
dissection,  reaching  a  maximum  when  the  formation  of  new  branch 
streams  ceases,  or  when  the  decrease  in  the  slope  of  the  wasting  valley 
sides  comes  to  balance  their  increase  of  area.  It  is  interesting  to  note 
in  this  connection  the  consequences  that  follow  from  two  contrasted 
relations  of  the  date  for  the  maximum  discharge  of  waste  and  of  that 
for  the  grading  of  the  trunk  streams.  If  the  first  is  not  later  than  the 
second,  the  graded  rivers  will  slowly  assume  gentler  slopes  as  their  load 
lessens;  but  as  the  change  in  the  discharge  of  waste  is  almost  infini- 
tesimal compared  to  the  amount  discharged  at  any  one  time,  the  rivers 
will  essentially  preserve  their  graded  condition  in  spite  of  the  minute 
excess  of  ability  over  work.  On  the  other  hand,  if  the  maximum  of 
load  is  not  reached  until  after  the  first  attainment  of  the  graded  con- 
dition by  the  trunk  rivers,  then  the  valley  floors  will  be  aggraded  by 
the  deposition  of  a  part  of  the  increasing  load,  and  thus  a  steeper  slope 
and  a  greater  velocity  will  be  gained  whereby  the  remainder  of  the 
increase  can  be  borne  along.  The  bottom  of  the  V-shaped  valley, 
previously  carved,  is  thus  slowly  filled  with  a  gravelly  flood-plain, 
which  continues  to  rise  until  the  epoch  of  the  maximum  load  is  reached, 
after  which  the  slow  degradation  above  stated  is  entered  upon.  Early 
maturity  may  therefore  witness  a  slight  shallowing  of  the  main  valleys, 
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instead  of  the  slight  deepening  (indicated  by  the  dotted  line  CE  in 
Fig.  1);  but  late  maturity  and  all  old  age  will  be  normally  occupied 
by  the  slow  continuation  of  valley  erosion  that  was  so  vigorously  begun 
during  youth. 

The  Development  of  Divides. — There  is  no  more  beautiful  process 
to  be  found  in  the  systematic  advance  of  a  geographical  cycle  than  the 
definition,  subdivision,  and  rearrangement  of  the  divides  (water-part- 
ings) by  which  the  major  and  minor  drainage  basins  are  separated.   The 
forces  of  crustal  upheaval  and  deformation  act  in  a  much  broader  way 
than  the  processes  of  land-sculpture ;  hence  at  the  opening  of  a  cycle 
one  would  expect  to  find  a  moderate  number  of  large  river-basins,  some- 
what indefinitely  separated  on  the  flat  crests  of  broad  swells  or  arches  of 
land  surface,  or  occasionally  more  sharply  limited  by  the  raised  edge  of 
faulted  blocks.     The  action  of  the  lateral  consequent  streams  alone 
would,  during  youth  and  early  maturity,  sharpen  all  the  vague  initial 
divides  into  well-defined  consequent  divides,  and  the  further  action  of 
insequent  and   subsequent  streams  would   split   up   many   consequent 
drainage  slopes  into  subordinate   drainage   basins,   separated   by  sub- 
divides either  insequent  or  subsequent.     Just  as  the  subsequent  valleys 
are  eroded  by  their  gnawing  streams  along  weak  structural  belts,  so  the 
subsequent  divides  or  ridges  stand  up   where  maintained  by  strong 
structural  belts.     However  imperfect  the  division  of  drainage  areas  and 
the  discharge  of  rainfall  may  have  been  in  early  youth,  both  are  well 
developed  by  the  time  full  maturity  is  reached.     Indeed,  the  more 
prompt  discharge  of  rainfall  that  may  be  expected  to  result  from  the 
development  of  an  elaborate  system  of  subdivides  and  of  slopes  from 
divides  to  streams  should  cause  an  increased  percentage  of  run-off;  and 
it  is  possible  that  the  increase  of  river-volume  thus  brought  about  from 
youth  to  maturity  may  more  or  less  fully  counteract  the  tendency  of 
increase  in  river  load  to  cause  aggradation.     But,  on  the  other  hand,  as 
soon  as  the  uplands  begin  to  lose  height,  the  rainfall  must  decrease; 
for  it  is  well  known  that  the  obstruction  to  wind-movement  caused  by 
highlands  is  an  effective  cause  of  precipitation.     While  it  is  a  gross 
exaggeration  to  maintain  that  the  quaternary  Alpine  glaciers  caused 
their  own  destruction  by  reducing  the  height  of  the  mountains  on  which 
their  snows  were  gathered,  it  is  perfectly  logical  to  deduce  a  decrease  of 
precipitation  as  an  accompaniment  of  loss  of  height  from  the  youth  to 
the  old  age  of  a  land-mass.   Thus  many  factors  must  be  considered  before 
the  life-history  of  a  river  can  be  fully  analyzed. 

The  growth  of  subsequent  streams  and  drainage  areas  must  be  at  the 
expense  of  the  original  consequent  streams  and  consequent  drainage  areas. 
All  changes  of  this  kind  are  promoted  by  the  occurrence  of  inclined 
instead  of  horizontal  rock-layers,  and  hence  are  of  common  occurrence  in 
mountainous  regions,  but  rare  in  strictly  horizontal  plains.  The  changes 
are  also  favoured  by  the  occurrence  of  strong  contrasts  in  the  resistance 
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of  adjacent  strata.  In  oonsequoDOO  of  the  migration  of  divides  thai 
caused,  many  streams  come  to  follow  valleys  that  are  worn  down  along 
belts  of  weak  strata,  while  the  divides  come  to  occupy  the  ridges  tat! 
stand  up  along  the  belts  of  stronger  strata ;  in  other  words,  the  snaplt 
consequent  drainage  of  youth  is  modified  by  the  development  of  sub- 
sequent drainage  lines,  so  as  to  bring  about  an  increasing  adjustment  if 
streams  to  structure*,  than  which  nothing  is  more  characteristic  of  the 
mature  stage  of  the  geographical  cycle.  Not  only  so;  adjustments  of 
this  kind  form  one  of  the  strongest,  even  if  one  of  the  latest,  proofs  of 
the  erosion  of  valleys  by  the  streams  that  occupy  them,  and  of  the  long 
continued  action  in  the  past  of  the  alow  processes  of  weathering  and 
washing  that  are  in  operation  to-day. 

There  is  nothing  more  significant  of  the  advance  in  geographical 
development  than  the  changes  thus  brought  about.  The  processes  hen 
involved  are  too  complicated  to  be  now  presented  in  detail,  but  they  may 
be  briefly  illustrated  by  taking  the  drainage  of  a  denuded  arch,  suggested 


by  the  Jura  mountains,  as  a  type  example,  AB,  Fig.  2,  is  a  main  longi 
tudinal  consequent  stream  following  a  trough  whose  floor  has  hea 
somewhat  aggraded  by  the  waste  actively  supplied  by  the  later* 
consequents,  CD,  LO,  EF.etc.  At  an  earlier  stage  of  denudation,  bofor 
the  hard  outer  layer  was  worn  away  from  the  crown  of  the  mountain  arch 
all  the  lateral  consequents  headed  at  the  line  of  the  mountain  crest 
But,  guided  by  a.  weak  under-stratum,  subsequent  streams,  TR,  MS,  havi 
been  developed  as  the  branches  of  certain  lateral  consequents,  EF,  LO 
and  thus  the  hard  outer  layer  has  been  undermined  and  partly  removed 
and  many  small  lateral  consequents  have  boon  beheaded.  To-day,  man' 
of  the  laterals,  like  JK,  have  their  source  on  the  crest  of  the  lateral  ridg 
VJQ,  and  the  headwaters,  such  as  GH,  that  once  belonged  to  them,  an 
now  diverted  by  the  subsequent  streams  to  swell  tbo  volume  of  the  mon 
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successful  laterals,  like  EF.  Similar  changes  having  taken  place  on  the 
further  slope  of  the  mountain  arch,  we  now  find  the  original  consequent 
divide  of  the  arch-crest  supplemented  by  the  subsequent  divides  formed 
by  the  lateral  ridges.  A  number  of  short  streams,  like  JH,  belonging  to 
a  class  not  mentioned  above,  run  down  the  inner  face  of  the  lateral 
ridges  to  a  subsequent  stream,  ET.  These  short  streams  have  a  direction 
opposite  to  that  of  the  original  consequents,  and  may  therefore  be  called 
obsequents.  As  denudation  progresses,  the  edge  of  the  lateral  ridge  will 
be  worn  further  from  the  arch-crest ;  in  other  words,  the  subsequent 
divide  will  migrate  towards  the  main  valley,  and  thus  a  greater  length 
will  be  gained  by  the  diverted  consequent  headwaters,  GH,  and  a  greater 
volume  by  the  subsequents,  SBI  and  KT.  During  these  changes  the 
inequality  that  must  naturally  prevail  between  adjacent  successful 
consequents,  EF  and  LO,  will  eventually  allow  the  subsequent  branch, 
ET,  of  the  larger  consequent,  EF,  to  capture  the  headwaters,  LM  and 
SM,  of  the  smaller  consequent,  LO.  In  late  maturity  the  headwaters 
of  so  many  lateral  consequents  may  be  diverted  to  swell  the  volume  of 
EF,  that  the  main  longitudinal  consequent  above  the  point  F  may  be 
reduced  to  relatively  small  volume. 

The  Development  of  Eiver  Meanders. — It  has  been  thus  far  implied 
that  rivers  cut  their  channels  vertically  downward,  but  this  is  far  from 
being  the  whole  truth.  Every  turn  in  the  course  of  a  young  consequent 
stream  causes  the  stronger  currents  to  press  toward  the  outer  bank,  and 
each  irregular,  or,  perhaps,  subangular  bend  is  thus  rounded  out  to  a 
comparatively  smooth  curve.  The  river  therefore  tends  to  depart  from 
its  irregular  initial  path  (background  block  of  Fig.  3)  towards  a 
serpentine  course,  in  which  it  swings  to  right  and  left  over  a  broader 
belt  than  at  first.  As  the  river  cuts  downwards  and  outwards  at  the 
same  time,  the  valley-slopes  become  unsymmetrical  (middle  block  of 
Fig.  3),  being  steeper  on  the  side  toward  which  the  current  is  urged  by 
centrifugal  force.  The  steeper  valley  side  thus  gains  the  form  of  a  half- 
amphitheatre,  into  which  the  gentler  sloping  side  enters  as  a  spur  of  the 
opposite  uplands.  When  the  graded  condition  is  attained  by  the  stream, 
downward  outting  practically  ceases,  but  outward  cutting  continues; 
a  normal  flood-plain  is  then  formed  as  the  channel  is  withdrawn  from 
the  gently  sloping  side  of  the  valley  (foreground  block  of  Fig.  3). 
Flood-plains  of  this  kind  are  easily  distinguished  in  their  early  stages 
from  those  already  mentioned  (formed  by  aggrading  the  flat  courses  of 
incompetent  young  rivers,  or  by  aggrading  the  graded  valleys  of  over- 
loaded rivers  in  early  maturity)  ;  for  these  occur  in  detached  lunate 
areas,  first  on  one  side,  then  on  the  other  side  of  the  stream,  and  always 
systematically  placed  at  the  foot  of  the  gentler  sloping  spurs.  But,  as 
time  passes,  the  river  impinges  on  the  up-stream  side,  and  withdraws 
from  the  down -stream  side  of  every  spur,  and  thus  the  spurs  are 
gradually  consumed;  they  are  first  sharpened,  so  as  better  to  observe 
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their  name ;  they  are  next  reduced  to  short  cusps ;  then  they  are  worn 
back  to  blunt  salients;  ami  finally,  they  are  entirety  consumed,  and  the 
river  wanders  freely  OH  its.  open  flood-plain,  occasionally  swinging 
against  the  valley  tide,  now  here,  now  there.  By  this  time  the  curves 
of  youth  MB  changed  into  systematic  meanders,  of  radius  appropriate  to 
river  volume;  and,  for  all  the  rest  of  an  undisturbed  life,  the  river  per- 
sists in  the  habit  of  serpentine  flow.  The  less  the  slope  of  the  flood- 
plain  becomes  in  advancing  old  age,  the  larger  the  arc  of  each  meander. 


and  hence  the  longer  the  course  of  the  river  from  auy  point  to  its  mouth. 
Inorease  of  length  from  this  cause  must  tend  to  diminish  fall,  and  thus 
to  render  the  river  leas  competent  than  it  was  before;  and  the  result  of 
this  tendency  will  be  to  retard  the  already  slow  process  by  which  a 
gently  sloping  flood-plain  is  degraded  so  as  to  approach  coincidence 
with  a  level  surface  ;  but  it  iB  not  likely  that  old  rivers  often  remain 
undisturbed  long  enough  for  the  full  realization  of  these  theoretical 
conditions. 

The  migration  -">f  divides  muat  now  and  then  result  in  a  sudden 
increase  in  the  volume  of  one  river  and  in  a  oorres|>ondingly  sudden 
decrease  of  another.  After  such  changes,  accommodation  to  the  changed 
volume  must  be  made  in  the  meanders  of  each  river  affected.  The  one 
that  is  increased  will  call  for  enlarged  dimensions;  it  will  usually  adopt 
a  gentler  slope,  thus  terracing  its  flood-plain,  and  demand  a  greater 
freedom  of  swinging,  thus  widening  its  valley.  The  one  that  is  decreased 
will  have  to  be  satisfied  with  smaller  dimensions ;  it  will  wander 
itimles.sly  in  relatively  minute  meanders  on  its  flood-plain,  and  from 
increase  of  length,  ae  well  as  from  loss  of  volume,  it  will  become  incom- 
petent to  transport  the  load  brought  in  by  the  side  streams, and  thus  its 
Hood-plain  must  be  aggraded.  There  are  beautiful  cxiiniplen  known  of 
both  these  peculiar  conditions. 

Tuk  Develcthent  ok  Graded  Valley  Hides.— When  the  migration 
of  divides  ceases  in  late  maturity,  and  the  valley  floors  of  the  adjusted 
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■streams  are  well  graded,  even  far  toward  the  headwaters,  there  is  still 
to  be  completed  another  and  perhaps  even  more  remarkable  sequence  of 
systematic  changes  than  any  yet  described :  this  is  the  development 
of  graded  waste  slopes  on  the  valley  sides.  It  is  briefly  stated  that 
valleys  are  eroded  by  their  rivers ;  yet  there  is  a  vast  amount  of  work 
performed  in  the  erosion  of  valleys  in  which  rivers  have  no  part.  It  is 
true  that  rivers  deepen  the  valleys  in  the  youth,  and  widen  the  valley 
floors  during  the  maturity  and  old  age  of  a  cycle,  and  that  they  carry 
to  the  sea  the  waste  denuded  from  the  land ;  it  is  this  work  of  trans- 
portation to  the  sea  that  is  peculiarly  the  function  of  rivers;  but 
the  material  to  be  transported  is  supplied  chiefly  by  the  action  of  the 
weather  on  the  steeper  consequent  slopes  and  on  the  valley  sides.  The 
transportation  of  the  weathered  material  from  its  source  to  the  stream 
in  the  valley  bottom  is  the  work  of  various  slow-acting  processes,  such 
as  the  surface  wash  of  rain,  the  action  of  ground  water,  changes  of 
temperature,  freezing  and  thawing,  chemical  disintegration  and  hydra- 
tion, the  growth  of  plant-roots,  the  activities  of  burrowing  animals. 
All  these  cause  the  weathered  rock  waste  to  wash  and  creep  slowly 
downhill,  and  in  the  motion  thus  ensuing  there  is  much  that  is 
analogous  to  the  flow  of  a  river.  Indeed,  when  considered  in  a  very 
broad  and  general  way,  a  river  is  seen  to  be  a  moving  mixture  of  water 
and  waste  in  variable  proportions,  but  mostly  water ;  while  a  creeping 
sheet  of  hillside  waste  is  a  moving  mixture  of  waste  and  water  in 
variable  proportions,  but  mostly  waste.  Although  the  river  and  the 
hillside  waste-sheet  do  not  resemble  each  other  at  first  sight,  they  are 
only  the  extreme  members  of  a  continuous  series;  and  when  this 
generalization  is  appreciated,  one  may  fairly  extend  the  "  river "  all 
over  its  basin,  and  up  to  its  very  divides.  Ordinarily  treated,  the  river 
is  like  the  veins  of  a  leaf;  broadly  viewed,  it  is  like  the  entire  leaf. 
The  verity  of  this  comparison  may  be  more  fully  accepted  when  the 
analogy,  indeed,  the  homology,  of  waste-sheets  and  water-streams  is  set 
forth. 

In  the  first  place,  a  waste-sheet  moves  fastest  at  the  surface  and 
slowest  at  the  bottom,  like  a  water-stream.  A  graded  waste-sheet  may 
be  defined  in  the  very  terms  applicable  to  a  graded  water-stream  ;  it  is 
one  in  which  the  ability  of  the  transporting  forces  to  do  work  is  equal 
to  the  work  that  they  have  to  do.  This  is  the  condition  that  obtains 
on  those  evenly  slanting,  waste-covered  mountain-sides  which  have 
been  reduced  to  a  slope  that  engineers  call  "  the  angle  of  repose/'  because 
of  the  apparently  stationary  oondition  of  the  creeping  waste,  but  that 
should  be  called,  from  the  physiographic  standpoint,  "  the  angle  of  first- 
developed  grade."  The  rocky  cliffs  and  ledges  that  often  surmount 
graded  slopes  are  not  yet  graded ;  waste  is  removed  from  them  faster 
than  it  is  supplied  by  local  weathering  and  by  creeping  from  still 
higher  slopes,  and   hence  the  cliffs  and  ledges  are  left  almost  bare ; 
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they  correspond  to  falls  and  rapids  in  water-streams,  where  the  current 
is  so  rapid  that  its  cross- section  is  much  reduced,  A  hollow  on  an 
initial  slope  will  be  filled  to  the  angle  of  grade  by  waste  from  above; 
the  waste  will  accumulate  until  it  reaches  the  lowest  point  on  the  rim 
of  the  hollow,  and  then  outflow  of  waste  will  balance  inflow;  and 
here  is  the  evident  homologue  of  a  lake. 

In  the  second  place,  it  will  be  understood,  from  what  has  already 
been  said,  that  rivers  normally  grade  their  valleys  retrogressively  from 
the  mouth  headwards,  and  that  small  side  streams  may  not  be  graded 
till  long  after  the  trunk  river  is  graded.  So  with  waste-sheets ;  they 
normally  begin  to  establish  a  graded  condition  at  their  base,  and  then 
extend  it  up  the  slope  of  the  valley  side  whose  waste  they  "  drain." 
When  rock-masses  of  various  resistance  are  exposed  on  the  valley  side, 
each  one  of  the  weaker  is  graded  with  reference  to  the  stronger  one 
next  downhill ;  and  the  less  resistant  of  the  stronger  ones  are  graded 
with  reference  to  the  more  resistant  (or  with  reference  to  the  base  of 
the  hill):  this  is  perfectly  comparable  to  the  development  of  graded 
stretches  and  to  the  extinction  of  falls  and  rapids  in  rivers.  Ledges 
remain  ungraded  on  ridge-crests  and  on  the  convex  front  of  hill  spurs 
long  after  the  graded  condition  is  reached  in  the  channels  of  wot -weather 
streams  in  the  ravines  between  the  spurs  ;  this  corresponds  nicely  with 
the  slower  attainment  of  grade  in  small  side  streams  than  in  large  trunk 
rivers.  But  as  late  maturity  passes  into  old  age,  even  the  ledges  on 
ridge-crests  and  spur-fronts  disappear,  all  being  concealed  in  a  universal 
sheet  of  slowly  creeping  waste.  From  any  point  on  such  a  surface  a 
graded  slope  leads  Jthe  waste  down  to  the  streams.  At  any  point  the 
agencies  of  removal  are  just  able  to  cope  with  the  waste  that  is  there 
weathered  plus  that  which  comes  from  further  uphill.  This  wonderful 
condition  is  reaohed  in  certain  well-denuded  mountains,  now  subdued 
from  their  mature  vigour  to  the  rounded  profiles  of  incipient  old  age. 
When  the  full  meaning  of  their  graded  form  is  apprehended,  it  con- 
stitutes one  of  the  strongest  possible  arguments  for  the  sculpture  of  the 
lands  by  the  slow  processes  of  weathering,  long  continued.  To  look 
upon  a  landscape  of  this  kind  without  any  recognition  of  the  labour 
expended  in  producing  it,  or  of  the  extraordinary  adjustments  of  streams 
to  structures,  and  of  waste  to  weather,  is  like  visiting  Rome  in  the 
ignorant  belief  that  the  Romans  of  to-day  have  had  no  ancestors. 

Just  as  graded  rivers  slowly  degrade  their  courses  after  the  period 
of  maximum  load  is  past,  so  graded  waste-sheets  adopt  gentler  and 
gentler  slopes  when  the  upper  lodges  are  consumed  and  coarse  waste  is 
no  longer  plentifully  shed  to  the  valley  sides  below.  A  changing 
adjustment  of  a  most  delicate  kind  is  here  discovered.  When  the  graded 
slopes  are  first  developod,  they  are  steep,  and  the  waste  that  covers  them 
is  coarse  and  of  moderate  thickness  ;  here  the  strong  agencies  of  removal 
have  all  they  can  do  to  dispose  of  the  plentiful  supply  of  coarse  waste 
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from  the  strong  ledges  above,  and  the  no  less  plentiful  supply  of  waste 
that  is  weathered  from  the  weaker  rocks  beneath  the  thin  cover  of 
detritus.  In  a  more  advanced  stage  of  the  oycle,  the  graded  slopes  are 
moderate,  and  the  waste  that  covers  them  is  of  finer  texture  and  greater 
depth  than  before ;  here  the  weakened  agencies  of  removal  are  favoured 
by  the  slower  weathering  of  the  rocks  beneath  the  thickened  waste 
cover,  and  by  the  greater  refinement  (reduction  to  finer  texture)  of  the 
loose  waste  during  its  slow  journey.  In  old  age,  when  all  the  slopes  are 
very  gentle,  the  agencies  of  waste-removal  must  everywhere  be  weak, 
and  their  equality  with  the  processes  of  waste-supply  can  be  maintained 
only  by  the  reduction  of  the  latter  to  very  low  values.  The  waste- 
sheet  then  assumes  a  great  thiokne&s — even  50  or  100  feet — so  that 
the  progress  of  weathering  is  almost  nil ;  at  the  same  time,  the  surface 
waste  is  reduced  to  extremely  fine  texture,  so  that  some  of  its  particles 
may  be  moved  even  on  faint  slopes.  Hence  the  occurrence  of  deep  soil  a 
is  an  essential  feature  of  old  age,  just  as  the  occurrence  of  bare  ledges 
is  of  youth.  The  relationships  here  obtaining  are  as  significant  as 
those  which  led  Play  fair  to  his  famous  statement  concerning  the  origin: 
of  valleys  by  the  rivers  that  drain  them. 

Old  Age. — Maturity  is  past  and  old  age  is  fully  entered  upon  when* 
the  hilltops  and  the  hillsides,  as  well  as  the  valley  floors,  are  graded. 
No  new  features  are  now  developed,  and  those  that  have  been  earlier 
developed  are  weakened  or  even  lost.  The  search  for  weak  structures 
and  the  establishment  of  valleys  along  them  has  already  been  thoroughly 
carried  out ;  now  the  laTger  streams  meander  freely  in  open  valleys  and 
begin  to  wauder  away  from  the  adjustments  of  maturity.  The  active 
streams  of  the  time  of  greatest  relief  now  lose  their  headmost  branches, 
for  the  rainfall  is  lessened  by  the  destruction  of  the  highlands,  and  the 
run-off  of  the  rain  water  is  retarded  by  the  flat  slopes  and  deep  soils. 
The  landscape  is  slowly  tamed  from  its  earlier  strength,  and  presents  only 
a  succession  of  gently  rolling  swells  alternating  with  shallow  valleys, 
a  surface  everywhere  open  to  occupation.  As  time  passes,  the  relief 
becomes  less  and  less ;  whatever  the  uplifts  of  youth,  whatever  the 
disorder  and  hardness  of  the  rocks,  an  almost  featureless  plain  (a  pene- 
plain) showing  little  sympathy  with  structure,  and  controlled  only  by 
a  close  approach  to  baselevel,  must  characterize  the  penultimate  stage 
of  the  uninterrupted  oycle;  and  the  ultimate  stage  would  be  a  plain 
without  relief. 

Some  observers  have  doubted  whether  even  the  penultimate  stage  of 
a  cycle  is  ever  reached,  so  frequently  do  movements  in  the  Earth's  crust 
cause  changes  in  its  position  with  respect  to  baselevel.  But,  on  the  other 
hand,  there  are  certain  regions  of  greatly  disordered  structure,  whose 
small  relief  and  deep  soils  cannot  be  explained  without  supposing  them 
to  have,  in  effect,  passed  through  all  the  stages  above  described — and 
doubtless  many  more,  if  the  whole  truth  were  told — before  reaching  the 
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\  penultimate,  whose  features  they  verify.    In  spite  of  the  great  distur- 

|  banoes  that  such  regions  have  suffered  in  past  geological  periods,  they 

j  have  afterwards  stood  still  so  long,  so  patiently,  as  to  be  worn  down  to 

pene-plains  over  large  areas,  only  here  and  there  showing  residual  reliefs 
where  the  most  resistant  rooks  still  stand  up  above  the  general  level. 
Thus  verification  is  found  for  the  penultimate  as  well  as  for  many  earlier 
stages  of  the  ideal  oyole.  Indeed,  although  the  scheme  of  the  oyole  it 
here  presented  only  in  theoretical  form,  the  progress  of  developmental 
changes  through  the  cycle  has  been  tested  over  and  over  again  for  many 
structures  and  for  various  stages;  and  on  recognizing  the  numerous 
accordances  that  are  discovered  when  the  consequences  of  theory  are 
confronted  with  the  facts  of  observation,  one  must  feel  a  growing  belief 
in  the  verity  and  value  of  the  theory  that  leads  to  results  so  satisfactory. 
It  is  necessary  to  repeat  what  has  already  been  said  as  to  the 
practical  application  of  the  principles  of  the  geographical  cycle.  Its 
value  to  the  geographer  is  not  simply  in  giving  explanation  to  land- 
forms  ;  its  greater  value  is  in  enabling  him  to  see  what  he  looks  at,  and 
|  to  say  what  he  sees.     His  standards  of  comparison,  by  which  the  un- 

known are  likened  to  the  known,  are  greatly  increased  over  the  short 
list  included  in  the  terminology  of  his  school-days.  Significant  features 
are  consciously  sought  for;  exploration  becomes  more  systematic  and 
less  haphazard.  "  A  hilly  region  "  of  the  unprepared  traveller  becomes 
(if  such  it  really  be)  "  a  maturely  dissected  upland  "  in  the  language  of 
the  better  prepared  traveller ;  and  the  reader  of  travels  at  home  gains 
greatly  by  the  change.  "  A  hilly  region "  brings  no  definite  picture 
before  the  mental  eyes.  "  A  maturely  dissected  upland "  suggests  a 
systematic  association  of  well-defined  features ;  all  the  streams  at  grade, 
except  the  small  headwaters ;  the  larger  rivers  already  meandering  on 
flood-plained  valley  floors ;  the  upper  branches  ramifying  among  spurs 
and  hills,  whose  flunks  show  a  good  beginning  of  graded  slopes ;  the 
most  resistant  rocks  still  cropping  out  in  ungraded  ledges,  whose 
arrangement  suggests  the  structure  of  the  region.  The  practical  value 
of  this  kind  of  theoretical  study  seems  to  me  so  great  that,  among 
various  lines  of  work  that  may  be  encouraged  by  the  Councils  of  the 
great  Geographical  Societies,  I  believe  there  is  none  that  would  bring 
larger  reward  than  the  encouragement  of  some  such  method  as  is  here 
outlined  for  the  systematic  investigation  of  land-forms. 

Some  geographers  urge  that  it  is  dangerous  to  use  the  theoretical 
or  explanatory  terminology  involved  in  the  practical  application  of  the 
principles  of  the  geographical  cycle  ;  mistakes  may  be  made,  and  harm 
would  thus  be  done.  There  are  various  sufficient  answers  to  this  objec- 
tion. A  very  practical  answer  is  that  suggosted  by  Penck,  to  the  effect 
that  a  threefold  terminology  should  be  devised — one  set  of  terms  being 
purely  empirical,  as  "  high,"  "  low,"  **  cliff,"  u  gorge,"  "  lake,"  "  island  ; 
another  set  being  based  on  structural  relations,  as  "  monoclinal  ridge, 
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"  transverse  valley/'  "  lava-capped  mesa ; "  and  the  third  being  reserved 
for  explanatory  relations,  as  "mature  dissection,"  "adjusted  drainage," 
44  graded  slopes."  Another  answer  is  that  the  explanatory  terminology 
is  not  really  a  novelty,  but  only  an  attempt  to  give  a  complete  and  sys- 
tematic expansion  to  a  rather  timid  beginning  already  made ;  a  sand-dune 
is  not  simply  a  hillock  of  sand,  but  a  hillook  heaped  by  the  wind  ;  a  delta 
is  not  simply  a  plain  at  a  river  mouth,  but  a  plain  formed  by  river  action ;  a 
volcano  is  not  simply  a  mountain  of  somewhat  conical  form,  but  a  mountain 
formed  by  eruption.  It  is  chiefly  a  matter  of  experience  and  tempera- 
ment where  a  geographer  ceases  to  apply  terms  of  this  kind.  But  little 
more  than  half  a  century  ago,  the  erosion  of  valleys  by  rivers  was  either 
doubted  or  not  thought  of  by  the  practical  geographer;  to-day,  the 
mature  adjustment  of  rivers  to  structures  is  in  the  same  position ;  and 
here  is  the  third,  and  to  my  mind  the  most  important,  answer  to  those 
conservatives  who  would  maintain  an  empirical  position  for  geography, 
instead  of  pressing  forward  toward  the  rational  and  explanatory  geo- 
graphy of  the  future.  It  cannot  be  doubted,  in  view  of  what  has  already 
been  learned  to-day,  that  an  essentially  explanatory  treatment  must  in 
the  next  century  be  generally  adopted  in  all  branches  of  geographical 
study;  it  is  full  time  that  an  energetic  beginning  should  be  made 
towards  so  desirable  an  end. 

Interruptions  of  thk  Ideal  Cycle. — One  of  the  first  objections  that 
might  be  raised  against  a  terminology  based  on  the  sequence  of  changes 
through  the  ideal  uninterrupted  cycle,  is  that  such  a  terminology  can 
have  little  practical  application  on  an  Earth  whose  orust  has  the  habit 
of  rising  and  sinking  frequently  during  the  passage  of  geological  time. 
To  this  it  may  be  answered,  that  if  the  scheme  of  the  geographical 
cycle  were  so  rigid  as  to  be  incapable  of  accommodating  itself  to  the 
actual  condition  of  the  Earth's  crust,  it  would  certainly  have  to  be 
abandoned  as  a  theoretical  abstraction ;  but  such  is  by  no  means  the 
case.  Having  traced  the  normal  sequence  of  events  through  an  ideal 
cycle,  our  next  duty  is  to  consider  the  effects  of  any  and  all  kinds  of 
movements  of  the  land-mass  with  respect  to  its  baselevel.  Such  move- 
ments must  be  imagined  as  small  or  great,  simple  or  complex,  rare  or 
frequent,  gradual  or  rapid,  early  or  late.  Whatever  their  character, 
they  will  be  called  4'  interruptions,"  because  they  determine  a  more  or 
less  complete  break  in  processes  previously  in  operation,  by  beginning 
a  new  series  of  processes  with  respect  to  the  new  baselevel.  Whenever 
interruptions  occur,  the  pre-existent  conditions  that  they  interrupt  can 
be  understood  only  after  having  analyzed  them  in  accordance  with  the 
principles  of  the  cycle,  and  herein  lies  one  of  the  most  practical  appli- 
cations of  what  at  first  seems  remotely  theoretical.  A  land-mass, 
uplifted  to  a  greater  altitude  than  it  had  before,  is  at  once  more  intensely 
attacked  by  the  denuding  processes  in  the  new  cycle  thus  initiated ;  but 
the  forms  on  which  the  new  attack  is  made  can  only  be  understood  by 
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considering  what  had  been  accomplished  in  the  preceding  oycie  previous 
to  its  interruption.  It  will  be  possible  here  to  consider  only  one  or  two 
specific  examples  from  among  the  multitude  of  interruptions  that  may 
be  imagined. 

Let  it  be  supposed  that  a  maturely  dissected  land-mass  is  evenly 
uplifted  500  feet  above  its  former  position.  All  the  graded  streams  are 
hereby  revived  to  new  activities,  and  proceed  to  entrench  their  valley 
floors  in  order  to  develop  graded  courses  with  respect  to  the  new 
baselevel.  The  larger  streams  first  show  the  effect  of  the  change  ;  the 
smaller  streams  follow  suit  as  rapidly  as  possible.  Falls  reappear  for  a 
time  in  the  river-channels,  and  then  are  again  worn  away.  Adjustments 
of  streams  to  structures  are  carried  further  in  the  second  effort  of  the 
new  cycle  than  was  possible  in  the  single  effort  of  the  previous  cycle. 
Graded  hillsides  are  undercut ;  the  waste  washes  and  creeps  down  from 
them,  leaving  a  long  even  slope  of  bare  rock ;  the  rocky  slope  is  hacked 
into  an  uneven  face  by  the  weather,  until  at  last  a  new  graded  slope  is 
developed.  Cliffs  that  had  been  extinguished  on  graded  hillsides  in  the 
previous  cycle  are  thus  for  a  time  brought  to  life  again,  like  the  falls  in* 
the  rivers,  only  to  disappear  in  the  late  maturity  of  the  new  cycle. 

The  combination  of  topographic  features  belonging  to  two  cycles- 
may  be  called  "  composite  topography,"  and  many  examples  could  be 
cited  in  illustration  of  this  interesting  association.  In  every  case,. 
description  is  made  concise  and  effective  by  employing  a  terminology 
derived  from  the  scheme  of  the  cycle.  For  example,  Normandy  is  an 
uplifted  peneplain,  hardly  yet  in  the  mature  stage  of  its  new  cycle; 
thus  stated,  explanation  is  oonoisely  given  to  the  meandering  course 
of  the  rather  narrow  valley  of  the  Seine,  for  this  river  has  carried 
forward  into  the  early  stages  of  the  new  cycle  the  habit  of  swinging 
in  strong  meanders  that  it  had  learned  in  the  later  stages  of  the 
former  cycle. 

If  the  uplift  of  a  dissected  region  be  accompanied  by  a  gentle  tilting,. 
then  all  the  water-streams  and  waste-streams  whose  slope  is  increased 
will  be  revived  to  new  activity  ;  while  all  those  whose  slope  is  decreased 
will  become  less  active.     The  divides  will  migrate  into  the  basins  of  the 
less  active  streams,  and  the  revived  streams  will  gain  length  and  drain- 
age area.     If  the  uplift  be  in  the  form  of  an  arch,  some  of  the  weaker 
streams  whose  course  is  across  the  axis  of  the  arch  may  be,  as  it  werer 
44  broken  in  half ; "  a  reversed  direction  of  flow  may  be  thus  given  to 
one  part  of  the   broken    stream ;    but   the  stronger  rivers   may   still 
persevere  across  the  rising  arch  in  spite  of  its  uplift,  cutting  down  their 
channels  fast  enough  to  maintain  their  direction  of  flow  unohanged  ; 
and  such  rivers  are  known  as  44  antecedent." 

The  changes  introduced  by  an  interruption  involving  depression  are 
easily  deduced.  Among  their  most  interesting  features  is  the  invasion 
of  the  lower  valley  floors  by  the  sea,  thus  "  drowning  "  the  valleys  to  a 
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certain  depth,  and  converting  them  into  bays.  Movements  that  tend  to 
produce  trough-like  depressions  across  the  course  of  a  river  usually 
give  birth  to  a  lake  of  water  or  waste  in  the  depressed  part  of  the  river 
valley.  In  mountain  ranges  frequent  and  various  interruptions  occur 
during  the  long  period  of  deformation ;  the  Alps  show  so  many  recent 
interruptions  that  a  student  there  would  find  little  use  for  the  ideal 
cycle ;  but  in  mountain  regions  of  ancient  deformation,  the  disturbing 
forces  seem  to  have  become  almost  extinct,  and  there  the  ideal  cycle  is 
almost  realized.  Central  France  gives  good  illustration  of  this  prin- 
ciple. It  is  manifest  that  one  might  imagine  an  endless  number  of 
possible  combinations  among  the  several  factors  of  struoture,  stage  of 
development  at  time  of  interruption,  character  of  interruption,  and  time 
since  interruption;  but  space  cannot  be  here  given  to  their  further 
consideration. 

Accidental  Departures  from  the  Ideal  Cycle. — Besides  the  inter- 
ruptions that  involve  movements  of  a  land-mass  with  respect  to 
baselevel,  there  are  two  other  classes  of  departure  from  the  normal  or 
ideal  cycle  that  do  not  necessarily  involve  any  such  movements :  these 
are  changes  of  climate  and  volcanic  eruptions,  both  of  which  occur  so 
arbitrarily  as  to  plaoe  and  time  that  they  may  be  called  "  accidents." 
Changes  of  climate  may  vary  from  the  normal  towards  the  frigid  or  the 
arid,  each  change  causing  significant  departures  from  normal  geogra- 
phical development.  If  a  reverse  change  of  climate  brings  back  more 
normal  conditions,  the  effects  of  the  abnormal  "  accident "  may  last  for 
some  small  part  of  a  cycle's  duration  before  they  are  obliterated.  It 
is  here  that  features  of  glacial  origin  belong,  so  common  in  north- 
western Europe  and  north-eastern  America.  Judging  by  the  present 
analysis  of  glacial  and  interglacial  epochs  during  quaternary  time,  or 
of  humid  and  arid  epochs  in  the  Great  Salt  Lake  region,  it  must  be  con- 
cluded that  accidental  changes  may  occur  over  and  over  again  within  a 
single  cycle. 

In  brief  illustration  of  the  combined  interruptions  and  accidents,  it 
may  be  said  that  southern  New  England  is  an  old  mountain  region, 
which  had  been  reduced  to  a  pretty  good  peneplain  when  further  denu- 
dation was  interrupted  by  a  slanting  uplift,  with  gentle  descent  to  the 
south-east ;  that  in  the  oycle  thus  introduced  the  tilted  peneplain  was 
denuded  to  a  sub-mature  or  late  mature  stage  (according  to  the  strength 
or  weakness  of  its  rocks) ;  and  that  the  maturely  dissected  region  was 
then  glaciated  and  slightly  depressed  so  recently  that  little  change  has 
happened  since.  An  instructive  picture  of  the  region  may  be  conceived 
from  this  brief  description. 

Many  volcanic  eruptions  produce  forms  so  large  that  they  deserve  to 
be  treated  as  new  structural  regions ;  bat  when  viewed  in  a  more  general 
way,  a  great  number  of  eruptions,  if  not  the  greater  number,  produce 
forms  of  small  dimensions  compared  to  those  of  the  structures  on  which 
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they  are  superposed :  the  volcanoes  of  central  France  are  good  instances 
of  this  relation.      Thus  considered,  volcanoes  and  lava-flows  -  are  so 
arbitrarily  placed  in  time  and  space  that  their  classification  under  the 
head  of  "  accidents  "  is  warranted.     Still  further  ground  for  this  classi- 
fication is  found  when  the  effects  of  a  volcanic  eruption  on  the  pie- 
existent  processes  of  land-sculpture  are  examined.     A  valley  may  be 
blockaded  by  a  growing  cone  and  its  lava-flows  ;  lakes  may  form  in  the 
up-stream  portion  of  such  a  valley,  even  if  it  be  mature  or  old.     If  the 
blockade  be  low,  the  lake  will  overflow  to  one  side  of  the  barrier,  and 
thus  the  river  will  be  locally  displaced  from  its  former  course,  however 
well  adjusted  to  a  weak  structure  that  course  may  have  been.     If  the 
blockade  be  higher  than  some  points  on  the  headwater  divides,  the  lake 
will  overflow  "  backwards,"  and  the  upper  part  of  the  river  system  'will 
become  tributary  to  an  adjacent  system.     The  river  must  cut  a  gorge 
aoross  the  divide,  however  hard  the  rooks  are  there ;  thus  systematic 
adjustments  to  structure  are  seriously  interfered  with,  and  accidental 
relations  are  introduced.    The  form  of  the  volcanic  cone  and  the  sprawl- 
ing flow  of  its  lava-streams  are  quite  out  of  accord  with  the  forms  that 
characterize   the   surrounding  region.      The  cone  arbitrarily  forms  a 
mountain,  even  though  the  subjacent  rocks  may  be  weak ;  the  lava-flows 
aggrade  valleys  that  should  be  degraded.     During  the  dissection  of  the 
cone,  a  process  that  is  systematic  enough  if  considered  for  itself  alone, 
a  radial  arrangement  of  spurs  and  ravines  will  be  developed ;  in  long 
future  time  the  streams  of  such  ravines  may  out  down  through  the 
volcanic  structures,  and  thus  superpose  themselves  most  curiously  on 
the  underlying  structures.    The  lava-flows,  being  usually  more  resistant 
than  the  rocks  of  the  distriot  that  they  invade,  gain  a  local  relief  as  the 
adjoining  surface  is  lowered  by  denudation  ;  thus  an  inversion  of  topo- 
graphy is  brought  about,  and  a  "  table-mountain  "  comes  to  stand  where 
formerly  there  had  been  the  valley  that  guided  the  original  course  of 
the   lava-flow.     The  table-mountain   may  be   quite   isolated   from    its 
volcanic  source,  where  the  oone  is  by  this  time  reduced  to  a  knob  or 
"butte."     But  although  these  various   considerations  seem  to  me  to 
warrant  the  classification  of  volcanic  forms  as  "  accidental,"  in  contrast 
to  the  systematic  forms  with  which  they  are  usually  associated,  great 
importance  should  not  be  attached  to  this  method  of  arrangement ;  it 
should  be  given  up  as  soon  as  a  more  truthful  or  more  convenient  classi- 

i  fication  is  introduced. 

'  The  Forms  assumed  by  Land  Waste. — An  extension  of  the  subject 

treated  iu  the  section  on  Graded  Valley  Sides,  would  lead  to  a  general 
discussion  of  the  forms  assumed  by  the  waste  of  the  land  on  the  way  to 
the  sea ;  one  of  the  most  interesting  and  profitable  topics  for  investiga- 
tion that  has  come  under  my  notice.  Geographers  are  well  accustomed 
to  giving  due  consideration  to  the  forms  assumed  by  the  water-drainage 
of  the  land  on  the  way  to  the  sea,  and  a  good  terminology  is  already  in 
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use  for  naming  them  ;  but  much  less  consideration  is  given  to  the  forms- 
assumed  by  the  waste  that  slowly  moves  from  the  land  to  the  sea. 
They  are  seldom  presented  in  their  true  relations ;  many  of  them  have 
no  generally  accepted  names — for  example,  the  long  slopes  of  waste  that 
reach  forward  from  the  mountains  into  the  desert  basins  of  Persia; 
forms  as  oommon  as  alluvial  fans  are  unmentioned  in  all  but  the  most 
recent  school-books;  and  suoh  features  as  till  plains,  moraines,  and 
drumlins  are  usually  given  over  to  the  geologist,  as  if  the  geographer 
had  nothing  to  do  with  them !  There  can  be  no  question  of  the  great 
importance  of  waste-forms  to  the  geographer,  but  it  is  not  possible  here 
to  enter  into  their  consideration.  Suffioe  it  to  say  that  waste-forms  con- 
stitute a  geographical  group  which,  like  water-forms,  stand  quite  apart 
from  such  groups  as  mountains  and  plateaus.  The  latter  are  forms  of 
structure,  and  should  be  classified  aooording  to  the  arrangement  of  their 
rocks,  and  to  their  age  or  stage  of  development.  The  former  are  forms 
of  process,  and  should  be  classified  according  to  the  processes  involved, 
and  to  the  stage  that  they  have  reached.  The  application  of  this 
general  principle  gives  much  assistance  iu  the  description  of  actual 
landscapes. 

Lack  of  space  prevents  due  consideration  here  of  the  development  of 
shore-lines,  a  subject  not  less  interesting,  suggestive,  and  helpful  than 
the  development  of  inland  forms ;  but  I  shall  hope  to  return  on  some- 
later  occasion  to  a  discussion  of  shore  features,  when  it  may  be  found 
that  much  of  the  terminology  already  introduced  is  again  applicable.  In 
closing  this  article,  I  must  revert,  if  even  for  a  third  time,  to  the 
practical  side  of  the  theoretical  cycle,  with  its  interruptions  and  acci- 
dents. It  cannot  be  too  carefully  borne  in  mind  that  the  explanation  of 
the  origin  of  land-forms  is  not  for  its  own  sake  added  to  the  study  of 
geography,  but  for  the  sake  of  the  aid  that  explanation  gives  to  the 
observation  and  description  of  existing  geographical  features.  The 
sequence  of  forms  developed  through  the  cycle  is  not  an  abstraction  that 
one  leaves  at  home  when  he  goes  abroad ;  it  is  literally  a  vade-mecum  of 
the  most  serviceable  kind.  During  the  current  year  that  I  am  spending 
in  Europe,  the  scheme  and  the  terminology  of  the  cycle  have  been  of  the 
greatest  assistance  in  my  studies.  Application  of  both  scheme  and 
terminology  is  found  equally  well  in  the  minute  and  infantile  coastal 
plains  that  border  certain  stretches  of  the  Scotch  shore-line  in  consequenoe 
of  the  slight  post-glacial  elevation  of  the  land,  and  in  the  broad  and  aged 
central  plateau  of  France,  where  the  young  valleys  of  to-day  result  from 
the  uplift  of  the  region,  and  the  revival  of  its  rivers  after  they  had  sub- 
maturely  dissected  a  pre-existent  peneplain.  The  adjustments  of  streams 
to  structures  brought  about  by  the  interaction  of  the  waxing  Severn  and 
the  waning  Thames,  prove  to  be  even  more  striking  than  when  I  first 
noticed  thorn  in  1894.*     The  large  ancient  delta  of  the  Var,  between 

*  See  QeographicalJournal,  1895;  and  Proceeding*  GeologuW  Anoeiaiion,  1899. 


504  CONTRIBUTIONS  TO  THE  GEOGRAPHY  OF 

Nice  and  Cannes,  now  uplifted  more  than  200  metres,  and  maturely  dis- 
sected, must  come  to  be  the  type  example  of  this  class  of  forms.  The 
Italian  Riviera,  west  of  Genoa,  may  be  concisely  described  as  a  region 
of  subdued  mountains  that  has  been  partly  submerged  and  that  is  now 
approaching  maturity  of  shore-line  features  in  the  cycle  thus  initiated : 
one  may  picture,  from  this  brief  statement,  the  mountain  spurs  with  well- 
graded  slopes,  limited  by  a  very  irregular  shore-line  when  first  depressed, 
but  now  fronting  in  a  comparatively  simple  shore-line  of  cliffed  head- 
lands and  filled  bays.  The  peninsula  of  Sorrento,  on  its  northern  side, 
once  resembled  the  Riviera,  but  it  has  now  been  elevated  50  metres,  and 
its  uplifted  bay-plains  have  cliffed  fronts.  The  lower  Tiber,  whose 
mature  valley  floor  is  now  somewhat  wider  than  its  meander  belt,  is 
consequent  upon  a  volcanic  accident,  for  it  follows  the  trough,  between 
the  slopes  of  the  Bracciano  volcanic  centre  on  the  north-west,  and  the 
Alban  centre  on  the  south-east ;  further  up-stream,  as  far  as  Orvieto,  the 
river,  as  a  rule,  follows  a  trough  between  the  Apennines  and  the  three 
volcanic  centres  of  Bolsena,  Yico,  and  Bracciano.  The  Lepini  mountains, 
a  maturely  carved  block  of  moderately  deformed  Cretaceous  limestones 
south  of  the  Alban  volcanic  group,  has  along  a  part  of  its  north-eastern 
base  a  very  young  fault  cliff,  by  which  the  graded  blopes  of  the  spurs  and 
ravines  are  abruptly  cut  off ;  the  fault  cliff  is  easily  recognized  from  the 
train  on  the  line  between  Rome  and  Naples. 

Botanists  and  zoologists  know  very  well  that  a  trained  observer  can 
easily  recognize  and  describe  many  small  items  of  form  that  pass  without 
notice  from  the  untrained  observer.  It  is  the  same  in  geography,  and 
the  only  question  is — How  can  the  desired  training  be  secured  ?  Of  the 
many  methods  of  geographical  training,  I  believe  that,  as  far  as  the  forms 
•of  the  laud  are  concerned,  no  method  can  equal  the  value  of  one  in 
which  explanation  is  made  an  essential  feature  along  with  observation, 
for  there  is  no  other  in  which  so  many  mental  faculties  are  exercised. 


CONTRIBUTIONS  TO  THE  GEOGRAPHY  OF  LAKE  URMI  AND 

ITS  NEIGHBOURHOOD.* 

By  R.  T.  GUNTHER,  M.A.,  Magdalen  College,  Oxford. 

The  following  notes  are  the  result  of  travels  in  the  plateau  of  Azerbaijan 
during  the  summer  months  of  1898,  for  the  purpose  of  investigating  the 
fauna  and  flora  of  the  salt  lake  of  Urmi  and  of  its  fresh- water  tributaries. 
The  map  of  the  lake  is  an  attempt  to  lessen  some  of  the  errors 
of  other  maps.  It  is  a  compromise  between  my  own  observations  and 
the  best  maps  to  which  I  have  had  access.  I  should  like  to  draw 
especial  attention  to  the  inaccuracies  and  unsatisfactory  discrepancies 
of  all  published  maps  of  the  district,  and  to  the  importance  of  a  more 


*  Map.  p.  592. 


IAKE   URMI   AND   ITS  NEIGHBOURHOOD.  505 

accurate  survey  of  the  lake  and  its  islands.  When  the  limits  of  the 
lake,  both  in  its  season  of  high  and  of  low  water,  have  been  mapped 
with  precision,  the  physical  geographer  will  be  in  a  better  position  to 
realize  and  to  explain  the  extraordinary  changes  of  level  whioh  the 
lake,  like  so  many  other  salt  lakes,  has  exhibited  in  recent  years.  He 
will  then  be  enabled  to  state  with  more  confidence,  than  at  present, 
whether  the  recent  flooding  of  the  western  littoral  is  due  to  a  move- 
ment of  the  orust  of  the  Earth,  more  gradual  than  those  whioh 
destroyed  Tabriz,  or  merely  to  an  increase  of  rainfall  as  compared  with 
evaporation. 

I  am  glad  to  take  this  opportunity  of  acknowledging  my  indebted- 
ness to  the  Government  Grant  Committee  of  the  Royal  Society  for 
pecuniary  assistance,  as  well  as  to  the  Royal  Geographical  Society  for 
the  loan  of  instruments.  I  am  also  under  deep  personal  obligations  to 
the  members  of  the  Archbishop  of  Canterbury's  Assyrian  Mission  and 
to  H.M.  Consul-General,  Mr.  Cecil  Wood,  for  their  unfailing  courtesy 
and  hospitality  at  Urmi  and  at  Tabriz.  For  my  personal  safety  and 
for  the  loan  of  one  of  the  ships  on  the  lake,  I  am  greatly  indebted  to 
the  Amir  Nizam. 

The  name  Urmi,  or  Urmia,  appears  under  a  variety  of  synonyms  in 
maps  and  literature.  Urmi  is  the  form  adopted  by  the  Archbishop's 
Mission  and  by  Eiepert,  and  is  the  local  name  for  the  town.  The 
variations  U  rami  a,  Urumea,  Urumiyeh,  Ooroomieyah,  Urumiyah  have 
their  origin  in  foreign  mispronunciations  or  in  false  etymological 
derivations,  and  never  seem  to  have  been  indigenous.  In  Persia,  except 
from  the  lips  of  certain  members  of  the  American  Mission,  I  never 
heard  any  other  pronunciation  than  Urmi.  The  lake  is  known  as  the 
Urmi-gjolu  on  the  western  side,  but  Sbah-gjolu  in  Tabriz  (Kiepert), 
and  appears  to  be  the  ^iravra  of  Strabo. 

Hydrography. — The  Urmi  lake-basin  is  situated  upon  a  plateau  of 
over  4000  feet  above  sea-level,  which  is  the  water-parting  between  the 
rivers  flowing  into  the  Caspian  sea  and  those  flowing  into  the  Persian 
gulf,  or  between  the  Arctic  *  and  the  Indian  oceans.  On  this  plateau 
is  a  depression  which  Sir  Oliver  St.  John  estimated  as  extending  over 
an  area  of  20,000  square  miles.  I  have  redetermined  it  at  19,370  square 
miles,  of  which  1795  square  miles  are  at  present  occupied  by  the  Lake 
of  Urmi  and  its  islands. 

The  level  of  the  lake  is  about  4100  feet  (4025,  Schindler)  above 
sea- level;  about  4184  feet,  or  84  feet  more,  above  the  level  of  the 
Caspian;  and  about  1114  feet  lower  than  Lake  Van  (5214  feet).  Its 
depth  is  insignificant  as  compared  with  its  area,  and  probably  does  not 


*  The  Caspian  sea  in  regarded  us  belonging  to  the  Arctic  water  system.  The 
fauna  of  the  Caspian  sea  affords  indications,  zoologically  very  convincing,  of  a  not  very 
remote  connection  of  its  watera  with  those  of  the  Arctic  ocean. 
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exceed  50  feet.  Over  the  water-partings  the  lowest  passes  vary  from 
about  6700  feet  to  9000  feet  on  the  west,  while  several  mountains  i 
to  a  height  of  over  10,000  feet  (Savalan,  15,702;  Sahend,  11,630).  The 
Kurdish  mountains  to  the  west  retain  their  winter's  snow  until  after 
midsummer. 

One  of  the  most  interesting  of  the  phenomena  exhibited  by  Lake 
Urmi  is  the  hitherto  unaccountable  rise  and  fall  of  the  level  of  its 
waters.  Like  so  many  desert  lakes  which  have  no  overflow,  and  unlike 
lakes  in  temperate  zones,  the  size  of  Lake  Urmi  is  not  only  continually 
changing  with  the  season  of  the  year,  but  is  also  subject  to  fluctuations 
occurring  in  longer  and  less  regular  cycles,  to  the  great  aunoyanoe  of 
the  dwellers  on  its  littoral.  An  expedition  of  Italian  investigators 
visited  the  lake  during  the  winter  of  1897,*  and  doubtless  their  report, 
when  published,  will  show  how  insufficient  the  data  of  the  local 
meteorology  are  for  the  elucidation  of  the  problem. 

The  only  continuous  observations  on  the  rainfall  of  the  district  t 
which  I  have  had  aocess  were  made  as  long  ago  as  1853-54,  aud  ar 
quoted  by  8npan  in  his  excellent  compilation  of  rainfall  statistics 
published  in  the  Ergiiuzungsheft,  No.  124,  of  Peterm'inns  Mittfitungtn 
for  1898.  The  rainfall  for  that  year  was  547  millimetres,  or  about  22 
inches,  of  which  less  than  40  millimetres  fell  during  June,  July,  August, 
and  September.  It  is  highly  improbable  that  that  figure  represents  the 
average  rainfall  for  the  entire  Urmi  basin.  That  portion  of  the  rain- 
water which  falls  upon  the  19,370  pquare  miles  of  the  Urmi  basin,  and 
which  finally  finds  its  way  into  the  lake,  is  really  a  small  proportion  of 
the  entire  rainfall,  because  a  large  proportion  is  lost  by  evaporation 
from  the  plains  which  surround  the  lake.  The  torrents  from  the  moun- 
tains toon  unite  in  common  channels;  but  their  waters  are  often 
redistributed  among  irrigation  canals,  and  are  thus  dispersed  over 
vide  expanse  of  fertile  plain.  Consequently,  but  little  water  reaches 
n  is  in  progress. 

i  which    discharge  into  Lake  Urr 
naturally  divisible  into  four  groups. 

To  the  first  group  belong  the  rivers  which  receive  the  drainage 
from  the  mountains  to  the  west.  The  Zola  Chai,  or  Salinas  Chai, 
waters  the  plain  of  Salmas  ;  the  plain  of  Crmi  is  watered  by  the  Nazlu, 
Shaher  (or  Mali  ad  niedita),  and  Barenduz. 

The  several  tributaries  of  the  Nazlu  Chai  rise  among  the  mountain 
of  Tergawar  within  the  Persian  territory,  and  on  reaching  the  plai 
of  Urmi  unite  into  a  single  stream  which  falls  into  the  lake  quite 
near  Sttperghan.  Like  many  of  these  mountain  streams,  the  Nazlu 
Chai  is  occasionally  liable  to  serious  floods,  owing  to  landslips  blocking 
the  river  and  damming  up  a  head  of  water,  which  sooner  or  later  bun 

*  Bolttlino  dtltu  Socirta  Geographiea  Ifriffmn.  X.  pp.  45K,  4(i0.     1S97 
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through  the  obstruction  with  overwhelming  violence.  Such  a  catas- 
trophe happened  in  May,  1896.  Great  tracts  of  the  plain  along  the 
entire  course  of  the  river  were  flooded,  huge  trees  were  torn  up,  vine- 
yards wrecked,  and  even  entire  villages  were  destroyed.  The  middle 
piers  and  arches  of  the  very  fine  and  substantial  brick  bridge  of 
Chankaralni,  on  the  road  from  Urmi  to  Gavilan,  were  carried  off. 

All  of  these  rivers  contain  an  abundance  of  chub,  roach,  and  Capoeta, 
but  none  of  tbem  contain  the  Silurut  giants,  which  is  found  in  the  Gader 
Chai  which,  although  entering  the  lake  from  the  southern  end,  takes  its 


source  in  the  same  range  of  mountains  as  the  other  members  of  the  group. 
The  entire  area  drained  by  these  riven  is  about  4313  square  miles. 

To  the  second  and  southern  group  belong  the  two  large  rivers,  the 
Tatawa  Chai  with  its  Sujbulak  tributary,  and  the  Djsghatu  Chai, 
which  together  drain  an  area  of  6323  square  miles.  The  mouths  of 
these  rivers  are  hard  to  define,  since  they  change  with  the  seasonal 
redistributions  of  land  and  water.  What  is  dry,  inn-cracked  grassland 
with  an  abundance  of  sea-lavender  and  a  yellow  mullein  (Bishop)  in 
summer,  becomes  an  impatsable  marsh  after  the  winter.  These  rivers 
contain  great  quantities  of  Silurut  glanis,  which  grow  to  the  considerable 
length  of  5  feet. 

The  third  group  includes  the  many  small  channels  which  seam  the 

2l2 
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Bides  of  the  trachytic  Mount  Snhend  and  the  valley  of  the  Adji  Chai, 
which,  rising  in  the  Savalan,  waters  the  valley  in   which  Tabriz  is 
situated.     When  much  water  i«  coming  down  the  Adji  Chai,  and  wh( 
the  lake-level  is  high,  the  plain  near  the  mouth  of  the  Adji  Chai  become* 
a  swamp,  and  the  .Shahi  becomes  an  island. 

The  fourth  group  drains  the  narrow  strip  of  land  to  the  north  of  t 
lake.     There  is  only  one  stream  of  any  considerable  size,  viz.  the  Salian 
Hud  :  the  other  drainage  channels  are  insignificant. 

The  relative  importance  of  these  various  streams,  as  shown  by  t. 
approximate  area  drained  by  each,  is  set  forth  in  the  accompanyir 
table— 
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Sprimjt.—ljt  addition  to  the  water  of  1he  rivers,  Lake  Urmi  receives 
the  water  of  many  aptingH.  St,  George's  spring  below  the  hill  i 
Snperghan,  the  springs  ut  Daschkieaen,  and  the  spring  on  the  island  of 
Koyun  Daghi,  discharge  their  waters  almost  directly  into  the  lake. 
Other  springs  are  said  to  rise  in  the  Led  of  the  lake  itself  near  Soldm 
and  have  been  accused  by  the  natives  of  having  caused  the  recent  r 
in  the  level  of  the  water. 

The  Lake  of  Urmi  itself  extends  over  an  area  of  about  1795  equal 
miles  at  times  of  low  water,   and    probably  covers   600  square  miles 
more  iu  wet  years  when  the  spring  thaws  have  melted  the  snow  on  the 
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plains.  It  measures  about  80  miles  from  north  to  south,  and  24  from 
east  to  west.  It  is  a  very  shallow  lake ;  the  greatest  depth  does  not 
exceed  some  45  or  50  feet,  and  the  average  depth  is  far  less,  probably 
not  more  than  20  feet.  Its  shores  for  the  most  part  are  of  a  very  gentle 
gradient;  but  at  certain  places,  hills  of  Miocene  limestone  rock  or  of 
volcanic  origin  rise  up  abruptly  from  tbe  usually  flat  shoies.  In  the 
middle  of  the  southern  half  of  the  lake  is  a  group  of  islands,  composed 
for  the  most  part  of  Miocene  calcareous  rooks,  but  undoubted  Palaxtzoio 
strata  appear  beneath  them. 

The  analysis  of  the  water  of  Lake  Urmi  *  shows  that  it  is  about  three- 
fifths  as  salt  as  the  water  of  the  Dead  sea,  and  that  it  is  still  far  from 


(Frim  a  phototjrapk  by-F.  If,  lluw.ll.  fifj.) 

being  saturated.  It  is,  however,  far  too  salt  to  permit  the  existence  ot 
fish  life,  and  therefore  it  must  act  as  a  very  efficient  barrier  between 
otherwise  disconnected  fresh-water  rivers,  and  be  an  absolute  obstacle  to 
migration.  The  only  organisms  at  present  living  in  the  lake  are  a 
species  of  Artemia,  a  crustacean  known  from  other  brine  lakes  in 
Enrojio  and  North  America,  the  larva  of  a  species  of  dipterous  insect, 
probably  allied  to  Ephydra,  and  green  vegetable  mosses  composed  of 
bacterial  zooglceu?  covered  with  a  species  of  diatom. 

The  temperature  of  the  salt-lake  waters  remained  tolerably  constant 
during  the  month  of  August.  The  extremes  recorded  were  82°  Fahr. 
on  August  2,  and  78-5°  Fahr.  on  the  24th.  On  both  occasions  there  was  a 
stifBsh  breeze  :  from  tbe  south-west  on  the  2nd,  when  the  air- temperature 


■  For  details  see  Pioc.  It.  &,  vol.  6 
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was  89°  Fahr. ;  bat  from  the  south-east  on  the  24th,  'with  an  ail 
temperature  of  80°  Fahr.  On  August  23  and  25  the  temperatures  of  th 
surface  water  were  80°  and  79°  Fahr.  respectively  at  sunrise,  while  th 
bottom  water  (ctrc.  3  to  4  fathoms)  was  at  a  temperature  of  77°  Fab 
on  both  occasions.  It  would  be  most  interesting  to  have  the  winte 
temperatures  recorded  as  well. 

The  water  has  a  very  painful  action  on  the  mucous  membranes  o 
the  eyes,  nose,  and  mouth,  but  otherwise  I  did  not  experience  any  o 
tbe  unpleasant  effects  which  are  usually  attributed  to  Bttoh  strongrj 
saline  waters.*  I  always  found  bathing  pleasant  on  account  of  tin 
great  buoyancy  of  the  water,  and  did  not  find  that  the  buoyancy  wai 
at  all  incompatible  with  swimming,  as  has  often  been  stated.  Bathing 
is  invigorating  if  care  be  taken  to  avoid  exposure  to  the  strong  rays  oi 
the  sun,  A  man  with  a  sun-tanned  back  can  bathe  with  impunity,  when 
another  whose  spinal  cord  is  unprotected  by  pigment  would  run  great 
risk  of  sunstroke.  On  emerging,  if  the  water  be  not  quickly  removed 
by  a  towel,  the  skin  becomes  covered  with  a  thin  white  film  of  salt. 

Margin  of  Lake. — The  fertile  plain  of  Urmi  descends  so  gradually 
to  the  margin  of  the  lake,  and  then  sinks  below  its  surface  with  so 
imperceptible  an  incline,  that  a  rise  or  fall  of  but  a  few  inches  in  the 
level  of  the  lake  is  sufficient  to  flood  or  leave  dry  many  acres  of  land. 
The  inhabitants  of  the  villages  near  the  lake,  both  in  the  plain  of 
Salmas  and  in  that  of  Urmi,  are  complaining  of  a  rise  within  the  last 
couple  of  years.     The  water  has  risen  in  the  tanuras,  or  underground 
ovens  for  baking  bread,  in  some  of  the  houses,  and  has  submerged  many 
acres  of  arable  land.     A  rather  unpleasant  experience  helped  both  Mr. 
Irving  and  myself  to  realize  the  present  state  of  the  margin  of  the 
lake.     Contrary  winds  compelled  us  to  land  from  our  ship  of  about 
4-foot  draught    near  Ardishai.     We  had  to  wade  through  gradually 
shoaling  water  for  about  a  mile.     Although  the  land  must  have  been 
submerged  for  some  time,  yet  the  ditches  of  former  fields,  and  even  their 
ridges    and   furrows,   were   painfully   well   preserved.     As  the   water 
became  shallower  it  also  became  hotter,  and  every  footstep  disengaged 
volumes  of  sulphuretted    hydrogen   from   the   stinking    blaok    mud. 
Nearer   terra  firma  still,  the   shallow  layer  of  water   gave  way  to  a 
brilliant  white  crust  of  crystalline  salt  covering  the  same  sickening 
black  mud,  heated   almost   to   scalding  point  by  the  sun.     Although 
I  spent  many  nights  on  or  near  the  shores  of  the  lake,  I  was  never 
fortunate  enough  to  witness  the  curious,  and  I  should  say  extremely 
rare,  phenomenon  recorded  by  Dr.  Wills  at  the  north  end  of  the  lake 
near  Turseh.     On  the  evening  of  April  4,  18 — ,  "  many  bituminous  fires 

*  Cp.  Strabo,  bk.  xi..  'Media:'  ••  Laoum  habet.  qui  Spauta  dicitur  in  quo  sales 
efflorescentea  coguntur ;  ii  pruritum  (Moresque  excitant;  oleum  malo  ei  medetur,  et 
uqua  dulcia  sanat  sic  inflummatas  vestes,  si  quia  ignarus  luvandi  causa  eo  immerecrit" 
(Th.  Falconer's  trantlation,  1807). 
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lighted  it  up  at  night,  huge  sheets  of  Game  suddenly  appearing. 
of  my  questions  on  the  spot  elicited 
any  information  on  the  subject. 
There  is  no  doubt  that  the  chemical 
changes  whioh  take  place  in  the  ob- 
jectionable black  mod  are  responsible 
for  the  formation  of  large  quantities 
of  sulphuretted  hydrogen  and  prob- 
ably also  of  marsh-gas,  but  whether 
they  have  any  part  in  what  seems 
to  be  a  will-o'-the-wisp  phenomenon 
on  a  gigantic  scale  is  not  proven. 
I  never  heard  of  any  petroleum 
springs  near  Lake  Ururi. 

The  flatness  of  the  shore  of  the 
plain  of  Urmi  is  interrupted  at  two 
points.     At  about  2  miles  south-east    £ 
of   Superghan    a   conical    hill    (St.    * 
George's  bill)  rises  up  suddenly  on    J 
the   margin  of  the  lake,  and  at  its 
foot,  within  a  few  yards  of  the  lake, 
are  several  fresh-water  springs,  of 
which  the  largest  is  also  called  after 
St.  George,  the  patron  saint  of  Super- 
ghan, and  is  inuoh  iu  repnte  in  cases 
of  leproBy.     On  July  22  the  tempera- 
ture  of  its    waters   was   07"  Fahr., 
while  that  of  the  lake-water  was  80° 
Fahr.  _. 

The  road   from  ITrmi    to  Super-    x 
ghan  passes  by  another  isolated  hill    2 
called  Bakchikala,  which  is  chiefly    & 
interesting  on  account  of  the  tradi-    * 
tion  which  associates  its  ruins  with 
the  native  city  of  Zoroaster.      The 
road  is  carried  across  some  marshy 
ground  by  a  causeway  which  leads 
towards  the  lake. 

Further  south  the  dead  level  of 
the  shore  is  again  broken  by  tho 
picturesque  Bezau  Daghi  ( =  Cow 
mountains),  which  arc,  at  all  events, 
partly  volcanic  (Appendix,  1,  a-d), 
but  which  L'jftus  described  as  blue 
schist   and    iroustviie.     The  highest 
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of  its  three  chief  peaks  must  be  at  least  800  feet  above  the  little  port 
of  Gulmaohana,  where  the  quickly  shelving  beach  and  tufa  rocks  allow 
the  boats  to  moor  close  inshore. 

The  fleet  at  present  on  Lake  Urmi  consists  of  three  ships  of  about 
20  tons  burden,  round  bottomed,  round  bowed,  but  with  flat  sterns  and 
a  great  capability  of  rolling.  An  enormous  square  sail,  strengthened 
by  diagonal  horsehair  tapes,  is  hung  symmetrically  from  a  yard  on  the 
mast  stepped  far  forward.  Each  ship  has  a  huge  iron  anchor  at  iti 
bows,  which  plays  an  important  part  in  the  navigation.  The  ships  can 
only  sail  before  the  wind,  and  consequently,  when  the  wind  shifts  into 
an  unfavourable  quarter,  which  happens  once  or  twice  every  day,  the 
anchor  is  dropped  until  the  wind  becomes  favourable  once  more. 

We  had  a  crew  of  seven  Mussulmans,  who  told  me  that  they  and  all 
those  "  who  understand  the  art  of  walking  upon  the  waters  "  come  from 
the  same  village — Giamitshi,  on  the  shores  of  the  lake  not  far  north  of 
Ardishai.  The  sole  right  of  navigation  is  vested  in  the  Admiral  of  the 
Fleet,  the  Shahzada,  governor  of  Maragha.  The  ship  placed  at  my 
disposal  by  the  agent,  by  command  of  the  Amir  Nizam,  was  called  the 
Nahangk  (=  leopard).  It  was  completely  decked  over,  and  smelt  of 
sheep. 

Islands. — In  the  southern  half  of  the  lake  is  a  small  group  of  rooky 
islands  of  ill-defined  geographical  position,  but  undoubtedly  situated 
nearer  the  eastern  than  the  western  shore  of  the  lake,  and  not  vice  versd 
(Russian  map).      Some  eight  or  nine  of  the  islands  in  this  archipelago 
have  received  names,  but  there  are  many  small  islets  and  upstanding 
rocks  which  have  not  been  mapped,  and  are  a  source  of  anxiety  to  the 
navigator.    From  a  distance  they  present  a  rounded  appearance,  like  the 
knolls  on  our  chalk  downs,  but  from  a  near  point  of  view  their  pre- 
cipitous cliffs  and  rugged  hillsides  testify  to  the  erosive  powers  of  the 
heavy  salt  waves  in  stormy  weather.     Here  and  there  are  beaches  of 
true  marine  shells,  coral  fragments,  and  echinoderms,  such  as  could  only 
have  lived  in  a  real  sea  of  marine  salinity  and  in  connection  with  the 
ocean.     These  marine  shells,  now  for  a  second  time  rolled  by  salt  waves, 
tell  the  tale  of  a  Miocene  sea  of  normal  salinity,  which  has  been  stated 
to  have  been  a  northerly  continuation  of  the  Persian  gulf  from  the 
Indian  ocean,  but  was  almost  certainly  a  part   of  the    vast  Miocene 
Mediterranean.     This  Miocene  sea  seems  to  have  had  a  climate  like  that 
of  the  present  Eed  sea,  and,  like  it,  was  a  coral  sea.     Upon  its  flooT  were 
laid  down  the  chalk  and  limestone  formations  of  the  Urmi  archipelago, 
as  well  as  those  of  the  calcareous  mountains  on  the  south  of  the  lake, 
and  which,  so  far  as  their  fossils  go,  are  very  like  the  Miocene  of  the 
Vienna  basin. 

There  is  a  tradition  that  the  islands  were  connected  with  the  main- 
land some  eighty  years  ago  by  dry  land,  and  that  they  were  then 
inhabited.     The  captain  of  one  of  the  ships  assured  me  that  there  was 
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a  submerged  ridge  of  land  extending  in  a  sou th- westerly  direction  from 
the  islands,  but  I  had  not  time  to  make  any  soundings  myself  in  verifica- 
tion of  his  statement.  It  is  certain,  however,  that  Koyun  Daghi  was 
formerly  inhabited,  because  ruins  and  foundations  of  several  houses  may 
be  traced  near  the  spring.  At  the  present  time  the  islands  are  unin- 
habited, but  they  are  often  visited  by  the  sailors,  who  turn  out  goats 
and  sheep  to  pasture  during  certain  months  in  the  year,  and  who  dig  up 
for  fuel  the  roots  of  trees  out  down  by  their  predecessors.  At  a  distance 
from  the  landing-places  of  the  sailors,  a  few  walnut  trees  may  still  be 
found  on  Koyun  Daghi. 

The  zoology  of  the  islands,  to  my  mind,  affords  conclusive  testimony 
of  their  having  been  connected  with  the  mainland  at  no  very  distant 
date.  I  found  many  species  of  animals  living  upon  them  which  would 
have  been  very  unlikely  to  have  crossed  10  miles  of  fresh  water,  and 
which  ceitainly  could  not  have  crossed  10  miles  of  Lake  Urmi  water. 

On  Koyun  Daghi  at  least  five  species  of  land  shells  and  two  species 
of  lizards  {Eremia  and  Eumeces),  as  well  as  wood-lice,  scorpions,  and 
wingless  insects.  I  was  fortunate,  also,  to  discover  the  skeleton  of  an 
undoubtedly  wild  sheep  allied  to  Ovis  ophion.  Not  realizing  the 
importance  of  the  discovery  at  the  time,  I  only  picked  up  its  skull,  and 
left  the  rest  of  the  skeleton  behind.  It  is  possible  that  this  sheep,  too, 
may  belong  to  a  "  Eel  ik  ten- faun  a " — if  I  may  be  permitted  to  apply 
Credner's  name  to  a  terrestrial  fauna — and  that  its  ancestors  were  cut 
off  from  the  mainland  when  the  isthmus  became  submerged. 

Koyun  Daghi,  the  largest  of  the  islands,  measures  between  3  and  4 
miles  from  end  to  end,  from  west-north-west  to  east-south-east.  On  the 
north-east  its  magnificent  calcareous  cliffs  rise  nearly  vertically  from 
the  waters,  which  are  slowly  mining  their  foundations.  Near  the 
northern  end  is  a  small  bay  opposite  Arzu,  which  affords  excellent 
shelter,  but  there  is  no  water  near,  and  therefore  the  sailors  always 
endeavour  to  make  the  cove  at  the  other  end  of  the  island.  Here  we 
pitched  our  tent  in  an  amphitheatre  of  steep  hills  on  an  arena  over- 
grown with  Artemisia  bushes  and  with  a  few  surviving  walnut  trees, 
which  pay  for  their  immunity  from  the  Mussulman  axe  by  yielding 
shade  to  his  midday  slumbers. 

The  view  eastwards  was  always  charming,  but  it  was  especially  so 
when,  towards  the  end  of  the  afternoon,  the  lengthening  rays  of  the  sun 
setting  behind  the  spectator  illumined  the  chalk-white  cliffs  of  Jewitt 
Daghi  and  Kizil  Kugur,  and  the  two  tooth-like  rocks  between  them. 
The  white  islands  seemed  to  float  like  two  guard-ships  at  anchor  on 
the  still  blue  of  the  salt  lake.  As  the  rays  slant  more  and  more,  the 
red  stratified  cliff*  of  the  farther  shore,  and  beyond  them  the  fainter 
irregular  8  ah  end  mountains,  exhibit  in  turn  the  entire  sunset  spectrum 
of  yellows,  reds,  and  rosy  purples  against  a  cloudless  sky.  In  the  fore- 
ground enframing  all  is  the  white  beach  of  coral   and  shell  pebbles, 
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flanked  by  the  hills  at  the 
horns  of  the  bay,  dotted  witl 
dark-green  artemisia  bushes. 

Near  onr  encampment  wai 
a  spring  of  excellent  fresh 
water,  clear  and  cool,  from  the 
limestone  hills.  Its  flow  had 
shrank  to  about  a  quart  pel 
minute  owing  to  the  dronght 
but  it  w  said  never  to  fail  en 
tirely.  The  overflow  from  the 
spring  runs  into  a  tiny  marsh 
which  preserves  its  verdure 
all  through  the  summer,  and 
affords  a  grateful  rendezvoni 
to  the  crowds  of  thirsty  bird* 
which  congregate  at  certain 
hours  of  the  day.  At  the 
southern  end  of  the  beach  is  s 
small  natural  lagoon  or  salt- 
pan, which  has  been  separated 
from  the  lake  by  the  upheaval 
of  a  bar  of  shingle  of  about  30 
feet  in  width.  The  lake-watei 
percolates  through  the  bar  and 
becomes  concentrated  by  eva- 
poration in  the  lagoon.  The 
specific  gravity  of  the  watei 
in  the  lake  was  1-113,  whereas 
that  of  the  water  in  the  lagoon 
was  1-20;  a  white  crust  of  sail 
outlined  the  margin. 

Arzu  is  one  of  the  largei 
islands  in  the  archipelago.  Iti 
cliff-girt  rounded  hills  rise  tc 
about  half  the  altitude  of  those 
of  Koymi  llughi.  Their  vege- 
tation was  much  the  same  aa 
that  of  the  other  islands- 
burn  t-up  grass  dotted  over  with 
ilark-greeu  artemisia  bushes 
and  u  few  stunted  walnut  trees. 
There  is  said  to  be  no  water 
(in  the  island.  A  hill  at  the 
son  tli- west    ond    is    connected 
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with  the  rest  of  the  island  by  a  narrow  beach,  which  was  submerged 
to  a  depth  of  2  to  3  inches  in  August,  1898.  I  was  informed  that 
but  a  year  previously  it  was  possible  to  cross  dryshod.  We  have, 
therefore,  further  evidence  of  the  recent  rise  of  level  of  the  waters. 

Shazalan  Island  and  Shazalan  Hills. — These  form  a  small  group  of 
islets,  situated  to  the  north  of  Arzu,  which  do  not  appear  to  be  satis- 
factorily shown  in  the  maps.  The  largest,  Shazalan  island,  is  about  500 
yards  long  and  about  half  as  wide.  Its  greatest  elevation  near  the 
southern  end  cannot  be  much  more  than  50  feet  above  the  level  of  the 
lake.  It  is  grass-grown,  and  supports  many  small  bushes  of  the  "  kha- 
rauan  "  plant  (Artemisia),  as  well  as  pigeons  and  lizards. 

The  Shazalan  hills  are  of  similar  character  to  the  east  of  Shazalan 
island,  but  separated  from  it  by  a  channel  of  about  4  fathoms  in  depth. 
The  cliffs  of  all  indicate  marine  erosion  for  a  very  considerable  period. 

Isjpir  lies  off  the  west  end  of  Eoyun  Daghi.  Its  lower  limestone  hills 
•do  not  rise  above  about  300  feet,  and  were  yellow  with  dried  grass  when 
I  saw  them.  The  island  seems  to  be  about  1  mile  long.  Abich  main- 
tains that  the  same  two  geological  divisions  as  on  Eoyun,  may  be  dis- 
tinguished in  its  rocks. 

hhak  lies  to  the  sooth  of  Eoyun  Daghi.  I  was  not  able  to  visit  it, 
but  believe  it  to  be  low  and  smaller  than  is  shown  on  the  maps. 

Eizil  Eugur  and  Jewitt  Daghi  have  already  been  mentioned.  They 
seem  to  have  been  formerly  connected  by  a  ridge  of  rock  which  has  since 
been  washed  away,  with  the  exception  of  two  small  rocks  which  stick  up 
out  of  the  water  like  teeth  between  the  islands. 

Khar  and  the  Jairli  islands  are  shown  on  the  Russian  map.  They 
are  all  quite  small,  and  I  was  not  able  to  visit  them. 

Notes  on  Boute  from  the  Eastern  Shore  of  Lake  to  Tabriz,  and  to  Urmi 
round  the  Southern  End  of  the  Lake. — The  best  landing-places  on  the 
eastern  shore  of  the  lake  are  either  on  the  rocky  spurs  of  Mount  Shahi, 
or  at  the  foot  of  the  hills  to  the  south  of  Ehanaga.  The  latter  is 
generally  the  best,  because  the  traveller  who  has  disembarked  on  Mount 
Shahi  may  find  himself  out  off  from  the  mainland  by  the  swamp  which 
exists  during  many  months  of  the  year.  I  landed  at  Yaram  yataoh  in 
an  excellent  little  cove  open  to  the  south,  but  sheltered  on  the  west  by 
-a  promontory  of  trachytic  rock  with  quartz  veins  and  nodules. 

After  the  usual  delay,  horses  were  produced  by  the  chief  man  of  the 
village  of  Ramanlui,  and  we  were  able  to  proceed  to  Tabriz  by  a  route 
very  similar  to  that  about  to  be  described  in  the  reverse  direction. 

Tabriz,  the  commercial  capital  of  Persia  where  "  merchants  make 
large  profits  "  (Marco  Polo),  has  been  described  so  often  that  I  will  con- 
fine myself  to  recording  two  scandals  of  but,  I  hope,  transitory  nature. 
When  we  arrived  at  Tabriz  on  August  28,  we  were  unable  to  obtain  any 
bread  except  at  the  most  exorbitant  prices.  There  was  no  lack  of  wheat 
in  the  country — indeed,  the  harvest  was  of  the  most  fruitful ;  yet,  owing 
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to  the  corruption  of  the  Government,  there  was  a  famine  in  the  city. 
Every  day  the  starving  multitudes  of  Tahrizlis  might  be  seen  fighting 
for  the  few  loaves  round  the  bakers'  shops  in  the  bazaar.  It  seems  that 
certain  persons,  said  to  be  friends  of  the  governor,  had  bought  up  all 
the  wheat,  had  made  a  "  corner "  in  it,  and  refused  to  sell  except  at 
i  famine  prices.     Fortunately,  I  was  soon  relieved  of  all  unpleasant  re- 

flections on  the  subject  by  the  kindest  of  hosts,  Mr.  Cecil  Wood,  H.M. 
Consul-General  at  Tabriz. 

A  far  more  lamentable  matter  than  the  speculation  in  corn  is  that 

one  of  the  finest  works  of  art  in  Asia,  the  magnificent  Bine   Mosque,  is 

not  better  cared  for.     Originally  a  Sunnite  temple,  it  was  put  to  the 

ji  most  degrading  uses  by  the  Shiites ;  and  its  superb  walls  are  being 

continually  stripped  of  their  priceless  tile  work  by  ignorant  and  ruth- 
less hands.  A  few  years  ago  the  entrance  to  the  interior  was  boarded 
up,  and  a  wall  was  thrown  round  the  fabric;  but  although,  by  such 
means  some  would-be  sacrilegious  spoilers  may  be  kept  at  a  distance* 
yet  others  are  the  better  screened  from  observation. 

On  September  1  I  reluctantly  left  Mr.  Wood's  hospitable  roof,  and 
soon  joined  the  great  track  to  Maragha,  which  skirts  the  western  slopes 
of  Mount  Sahend  and  its  outliers  at  such  an  elevation  as  to  be  well 
above  the  low  land  liable  to  floods.  At  some  9  miles  from  Tabriz,  the 
stony  road,  after  traversing  a  small  ridge  of  gravel  conglomerate  hills,. 
descends  to  the  village  of  Sardarud,  with  its  long  bazaar  of  greengrocers' 
and  saddlers'  stalls.  Then  follows  a  wearisome  plain  for  another  10 
miles.  At  Irindji,  the  gravel  hills  to  the  east  exhibit  a  very  conspicuous 
horizontal  stratum  of  a  hard  sandstone  lying  near  their  summits. 

Owing  to  the  season  of  the  year,  I  was  able  to  continue  my  march 
to  Gogan  by  a  short  cut  across  a  flat  mud  plain  overgrown  with  coarse 
grass.  When  I  rode  over  it,  its  sun-cracked  surface  was  hard  enough, 
but  in  spring  it  is  a  swamp.  At  such  times  the  Shahi  peninsula 
becomes  an  island.  In  former  years,  tradition  asserts  that  the  level  of 
the  lake  was  higher,  and  that  the  Shahi  was  an  island  all  the  year 
round,  so  that,  in  1265,  when  Hulagu  was  buried  on  Mount  Shahi,  the 
dulness  of  its  island  solitude  was  mitigated  by  the  simultaneous  inter- 
ment of  one  of  his  wives.  More  convincing  testimony  concerning  the 
former  height  of  the  waters  of  the  lake  is  afforded  us  by  marks  of  erosion 
on  the  hills  near  Ilghichi  (Houtum-Schindler),  and  by  the  faot  that, 
whereas  the  main  caravan  route  from  Tabriz  to  Maragha  formerly 
passed  through  Dckhargan,  now  it  passes  through  Gogan,  a  large  town 
lower  down  the  same  valley. 

In  the  village  of  Dekhargan  is  an  enormous  plane  tree  of  great  age» 
shading  three  curious  Moslem  tombstones  representing  animals.  la 
the  Urmi  basin  large  trees  are  extremely  rare,  and  are  generally 
regarded  as  holy  trees.  In  Persia  holy  trees  are  often  planes;  one  in 
the  vicinity  of  Shiraz  is  referred  to  by  Chard  in  as  being  overhung  with 
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NATURE    AND   OBJECTS. 

The  Royal  Geographical  Society  was  founded  in  1830  for  the 
Advancement  of  Geographical  Science.  It  received  a  Royal  Charter 
of  Incorporation  in  1859. 

The  Society's  affairs  are  managed  through  a  Council  consisting  of 
a  President,  Vice-Presidents,  Treasurer,  Trustees,  Secretaries  and 
twenty-one  other  Fellows,  elected  annually  at  a  General  Meeting  of 
the  Fellows. 

The  Society  carries  out  the  object  for  which  it  exists — 

(1)  By  holding  Meetings  at  regular  intervals  during  the  Session 
(November  to  June),  at  which  communications  are  made  and  discussed 
by  travellers,  explorers  and  geographers,  dealing  with  new  discoveries, 
and  with  other  matters  pertaining  to  the  field  of  geography. 

(2)  By  the  publication  monthly  of  the  Geographical  Journal,  in 
which  are  contained  not  only  the  communications  made  directly  to 
the  Society,  but  articles,  notes  and  correspondence  relating  to  geo- 
graphy and  travel  all  over  the  world,  and  also  a  bibliography  of  all 
books,  papers  and  articles  dealing  with  geography  published  during 
the  month,  and  lists  of  all  the  most  important  maps  issued.  The 
Journal  is  amply  supplied  with  new  maps  and  illustrations.  It  is 
sent  free  to  all  Fellows. 

{3)    By  the  issue  of  other  occasional  publications  and  maps. 

{4)  By  the  maintenance  of  a  Library  and  a  Collection  of  Maps 
and  Photographs.  The  Library  numbers  50,000  volumes;  there  are 
95,000  maps  and  10,000  photographs.  The  Library  and  Map  Room 
are  open  to  all  Fellows,  and  there  is  ample  accommodation  in  the 
Society's  House  for  reading  and  research.  Each  Fellow  is  entitled  to 
borrow  four  volumes  at  a  time. 

(5)  By  the  assistance  rendered  by  the  staff  to  those  in  search  of 
geographical  information. 

(6)  By  carrying  on  a  system  of  instruction  for  intending  travel- 
lers in  various  branches  connected  with  geography. 


(7)  By  contributing  to  the  expenses  of  exploring  expeditions,  and 
by  lending  instruments  to  travellers  who  are  competent  to  use  them. 

(8)  By  encouraging,  directly  and  indirectly,  the   improvement  of 
geographical  education. 

(9)  By  the    award    annually    of   medals   and   other    honours  to 
distinguished  travellers  and  geographers. 


Her  Majesty  the  Queen  is  Patron  of  the  Society,  H.R.H.  the 
Prince  of  Wales  Vice-Patron,  and  T.R.H.  the  Duke  of  Saxe-Coburg- 
Gotha  and  the  Duke  of  York  Honorary  Presidents. 

The  President  of  the  Society  (1899- 1900)  is  Sir  Clements  Markham, 
K.C.B.,  F.R.S. 

Candidates  for  admission  into  the  Society  must  be  proposed  and 
seconded  by  Fellows,  and  it  is  necessary  that  the  description  and 
residence  of  such  Candidates  should  be  clearly  stated  on  theii 
Certificates. 

It  is  provided  by  Chapter  IV.,  §  1,  of  the  Regulations,  that, 

"Every  Ordinary  Fellow  shall,  on  his  election,  be  required  to  pay  £5  as  hia 
11  admission  fee,  and  £2  as  his  first  annual  subscription,  or  he  may  compound  either 
"  at  his  entrance  by  one  payment  of  ^35,  or  at  any  subsequent  period  on  the  following 
"  basis : — 

Fellows  of  20  years'  standing  and  over         ..         ..         ••        /12  iar. 

„  1$      „  „        and  under  20  ..         ..         ..        £16 

„  10      „  „  „        15  ••         ••         ••        ^20 

"  And  no  Fellow  shall  be  entitled  to  vote  or  to  enjoy  any  other  privilege  of  the 
M  Society  so  long  as  he  shall  continue  in  arrear." 

All  Subscriptions  are  payable  in  advance,  on  the  1st  of  January 
in  each  year. 

Copies  of  the  Regulations  and  Candidates'  Certificates  may  be  had 
on  application  at  the  Society's  House,  1  Savile  Row,  London,  W. 


The  Society's  House  is  open  from  10*30  A.M.  to  5  P.M.  ;  on 
Saturdays  to  1  P.M.;  and  on  Meeting  nights  to  8' 15  P.M. 

On  the  Ground  Floor  of  the  House  are  the  Offices  and  Map  Room. 

On  the  First  Floor  the  main  Library  and  the  Council  Room,  which 
is  available  to  Fellows  as  a  reading  room  when  not  required  for  Council 
or  Committee  Meetings. 

On  the  Second  Floor  are  the  Secretary's  Office,  the  upper  Library 
(fitted  up  specially  for  the  use  of  Students),  and  the  Librarian's  Room. 

On  the  Third  Floor  is  another  portion  of  the  Library,  a  Smoking 
Room,  a  Room  for  Instruction,  the  Map  Draughtsman's  Department, 
and  the  Map  Mounter's  Work  Room. 
On  the  Roof  is  the  Observatory. 


Full  details  with  regard  to  the  Society,  with  List  of  Fellows,  &c, 
are  given  in  The  Year  Book,  copies  of  which  may  be  obtained  on 
application. 


PROVISIONAL    PROGRAMME. 


The    following  are   the    dates    at   which  the   Ordinary       Ordinary 
Meetings  of  the  Society  will  be  held,  at  8.30  p.m.,  in  the      Meetings. 
Theatre  of  the  University  of  London,  Burlington  Gardens  (by 
permission  of  the  Senate) : — 


1900.  Monday,  April  2, 30 

„       May  14 

/  A*ni-  Ui» 
»         »     \versary)AV 


„       June  18,  25 


1899.  Monday,  November  13,  27 

„          December  1 1 

1900.  „  January  22 
„  February  5,  19 
„          March  5,  19 

*  The  Anniversary  Meeting  will  be  held  at  3  p»m.,  in  the  Map  Room. 

So  far  the  following  arrangements  have  been  made: — 

November  13. — Introductory  Address  by  the  PRESIDENT. 

Travels    in    Bokhara.      By    WlLLY 

RlCKMER  RlCKMERS. 

November  27. — Desert   Sand   Dunes.     By  VAUGHAN 

Cornish. 

Other  Papers  which  may  be  expected  are  the  following : — 

Twelve  Years'   Work  of  the  Ordnance  Survey.     By 
Colonel  Sir  John  Farquharson,  K.C.B.,  R.E. 

An  Ascent  of  Mount  Kenya.     By  H.  J.  MACKINDER. 

Anthropogeography  of  British  New  Guinea.     By  Pro- 
fessor HADDON,  F.R.S. 

Travels  in  the  Region  of  Lake  Rudolf  and  the  Sobat 
River.     By  Capt  WELLBY. 

The  Work  of  the   Yermak  Ice-breaker.    By  Admiral 
Makaroff. 

Travels  in  Central  Asia.    By  Capt  H.  H.  P.  DEASY. 

Travels  in  Abyssinia.     By  H.  WELD  BLUNDELL. 

N.B. — Information  as  to  the  Society's  Meetings,  and 
other  matters  of  interest  to  Fellows,  is  given  under  the  head 
of  Notices,  on  p.  iv  of  the  monthly  parts  of  the  Geographical 
Journal. 


Meetings. 


When  considered  necessary  by  the  President  and  Council 
Extra  Meetings  will  be  held,  and  will  be  announced  in  the 
usual  way  in  the  Journal. 


Afternoon 
Meetings. 


Special  Afternoon  Meetings  will  be  held  in  the    Map 
Room  ;  of  these  due  notice  will  be  given. 


Anniversary  The  Anniversary  Dinner  of  the  Society  will  take  place 

Dinner  and     on  the  evening  of  May  21st,  1900.    The  date  of  the  Annual 
Conversazione.  Conversazione  will  be  announced  in  due  course. 


Instructions  Details  as  to  the  Society's  arrangements  for  instruction 

for  Intending  to  intending  travellers  can  be  obtained  by  applying  to  the 
Travellers. 


LEONARD  DARWIN, 
JAMES  F.  HUGHES, 

J.  SCOTT  KELTIE,  Secretary. 


Honorary 
Secretaries, 


1  Savile  Row,  London,  W. 
November  1899. 
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amulets  and  rags.      The  Rev.  S.  J.  Daliry  reoords  another  near  the 
sulphur  springs  on  the  hills  north  of  Gavilan. 

Beyond  Gogan  the  track  crosses  some  rough  limestone  hills,  whioh 
hide  the  lake  completely ;  to  the  east  rises  a  group  of  remarkable 
basaltic  hills,  whose  abruptly  truncated  summits  are  conspicuous  for 
miles  around.  The  well-known  Maragha  marble  is  quarried  at  Dasch- 
kiesen,  on  the  south-west  slopes  of  the  calcareous  hills.  The  quarries 
lie  to  the  west  of  the  road  as  it  descends  to  an  iris-covered  plain, 
separating  the  calcareous  hills  from  a  ridge  of  slate  hills,  which  reach 
from  Khanaga  southwards  as  far  as  Adjebshir  and  Khanian.  The 
slate  rocks  underlie  the  Maragha  marble  limestones. 

In  Maragha  the  marble  has  been  very  extensively  employed  for 
building  purposes,  and  both  in  the  town  and  in  the  adjacent  villages 
large  slabs  have  been  erected  for  use  as  publio  castor-oil  crushing  tables. 
The  magnificent  carved  slabs  of  this  material  in  the  Blue  Mosque  at 
Tabriz  have  been  admired  by  all  travellers,  and  Lord  Curzon  of 
Eedleston  has  recognized  slabs  of  the  same  handsome  material  as  far 
away  as  Samarkand.  It  is  deposited  from  spring  water  in  the  form  of 
horizontal  layers,  which  may  reach  a  thickness  of  7  to  8  inches.  The 
temperature  of  the  springs  was  69°  Fahr.  in  September. 

An  analysis  of  the  Maragha  Onyx  marble  was  made  by  Mr.  R.  L. 
Packard,  with  the  following  results: — 


CaCOa 

MgOO, 

FeOO, 

MnCO, 
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90  93 
0-75 
1-87 
434 
2*30 
0-24 

9993 


It  thus  appears  to  be  remarkable,  as  compared  with  other  travertines, 
in  that  it  contains  an  unusually  large  proportion  of  manganese 
carbonate.  The  proportion  of  magnesium  carbonate,  on  the  other 
hand,  is  small. 

Soon  after  leaving  Khanian,  the  road  turns  round  the  south-westerly 
buttresses  of  the  Sahend,  and  proceeds  almost  due  east  to  the 
pioturesquely  situated  village  of  Alku.  The  flat-roofed  houses  are 
clustered  at  various  levels  on  and  around  a  small  hill,  and  thus  are  in 
pleasing  contrast  to  those  of  the  villages  of  the  plains.  On  many  of 
the  roofs  were  heaped  the  large  staoks  of  yellow  straw  and  dark-grey 
kiziks  (briquettes  of  manure  for  fuel).  Then,  still  skirting  the  slopes 
of  the  Sahend,  and  crossing  several  dry  torrent  beds  cut  in  the  familiar 
sandstone  and  gravel  hills  (Appendix,  4,  a-e),  we  at  last  descended  to 
the  gardens,  which  always  announce  the  proximity  of  a  Persian  town. 
We  entered  Maragha  by  one  of  the  two  handsome  red-brick  bridges 
built  by  Ilulagu  over  the  Safi  Chai. 
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The  hills  near  Kirjawa,  some  three  hours  east-sooth- east  of  Maragha, 
are  classic  ground  to  the  paleontologist.  Here  are  to  bo  found  the 
fossilized  bones  of  a  Pliocene  mammalian  fauna,  which  Dr.  Forsyth 
Major  informs  me  is  very  similar  to  the  corresponding  fauna  of  Samos 
and  Pikermi,  in  Greece.  Daring  the  two  hours  which  I  was  able  to  spend 
in  the  search  for  bones,  I  found  fragments  of  mastodon,  pig,  antelope, 
gazella,  rhinoceros,  and  the  Pliocene  horse,  Hipparion  mediterrane-um. 
I  am  convinced  that  a  more  prolonged  search  would  be  rewarded  by 
the  discovery  of  complete  skeletons  embedded  in  the  tufa  deposits 
(Appendix,  5). 


The  mud  wallt  of  the  town  are  teen  on  the  right.     The  iiutt  r?]>re»ente  the  geometrical 
titeaork  upon  the  tower  near  the  eaitern  end  of  the  bridge. 


On  leaving  Maragha,  our  route  lay  between  avenues  of  jujube  and 
walnut  trees,  through  gardens  watered  by  tributaries  of  the  Saft  Chai ; 
later,  the  plain  gave  place  to  hills  which  were  composed  of  slaty  rock, 
and  were  occasionally  capped  by  deposits  of  white  friable  tufa,  very 
like  those  of  Eirjawa  (Appendix,  5).  Halfway  to  Miaudab,  the  Mnrdi 
Chai  has  to  be  forded— an  easy  matter  in  September,  but  probably  not 
so  earlier  in  the  year.  More  state-hills,  and  then  a  conglomerate  ridge 
form  the  water-parting  between  tbe  Mtirdi  valley  and  the  large  plain  of 
Miandab,  drained  by  the  Djaghatu. 

A  more  direct  road  from  Tabriz  to  Miaudab  passes  through  Binab 
on  lower  ground  nearer  the  lake.  It  is  conveyed  on  a  causeway  across 
the  land  most  liable  to  be  flooded.  In  spring,  the  waters  have  occa- 
sionally been  known  to  reach  the  little  knoll  of  Binab  itself. 

Miandab,  or  Merhemetabad,  is  a  town  of  five  thousand  people,  on  the 
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western  bank  of  the  Djaghatu  Chai,  and  therefore  lies  between  it  and 
the  Tatawa  Chai  (Hiandab  =  between  two  waters).  The  Djaghatu  is 
the  largest  river  flowing  into  Lake  Unni.  When  I  crossed  it  on 
September  7,  its  width  was  only  about  400  feet,  and  its  swift  current 
was  only  about  2  feet  deep  in  the  middle ;  bat  in  December,  Schindler 
found  it  to  be  600  feet  broad,  and  3  to  4  feet  deep,  and  in  January  quite 
unfordable.  In  places  it  must  be  quite  1500  feet  broad,  and  dangerously 
deep.    Wherever  irrigation  channels  can  be  made  to  reach,  there  are 


gardens  and  vineyards.  Flax,  cotton,  rice,  tobacco,  melons,  and  opium, 
all  do  excellently  in  the  rich  black  alluvial  sail.  Castor-oil  plants  grow 
to  a  height  of  7  or  8  feet,  and  make  extremely  handsome  plants  in 
sheltered  situations.  Miaodab  seemed  to  have  completely  recovered 
from  the  havoc  wrought  by  tho  8unnite  Kurds  in  1881,  when  three 
times  their  number  of  craven  citizens  philosophically  watched  them 
from  the  hills  at  no  great  distance. 

About  3  miles  out  of  Miandab  is  the  Tatawa  Chai,  which  forms  the 
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boundary  between  the  Turki-speaking  Shiahs  and  the  Kurdish-speaking 
fiunnis.  The  Tatawa  and  Djaghatu  both  flow  through  the  same  flit 
plain  at  no  great  distance  apart ;  and  since  their  channels  are  separated 
•by  no  high  ground,  their  flood  waters  mix  and  flow  together  over  the 
broad  marshy  plain.  In  the  drier  places  the  uncultivated  land  was 
clothed  with  a  rather  sparse  covering  of  sun-dried  coarsa  grass,  and  the 
broad  green  leaves  of  a  s  tat  ice  which  had  flowered  earlier  in  the  year. 
In  the  moister  hollows  grow  iris  and  reeds.  The  main  channel  of  the 
Tatawa  is  separated  from  its  Sujbulak  tributary  by  hills  of  rhyolitic 
nature  (Appendix,  2,  3). 

We  passed  under  the  interesting  Sassanian  tombs  of  Fachrikah,  and 
about  8  miles  further  reached  Sujbulak,  the  most  important  Kurdish 
town  in  Azerbaijan.  It  lies  on  the  east  bank  of  the  Sanak,  a  branch  of 
the  Tatawa,  whioh  was  reduced  in  size  in  September  to  about  150  feet. 
I  found  comfortable  quarters  in  the  house  of  a  Syrian  doctor  who  spoke 
English.  Sujbulak  is  ruled  over  by  a  governor;  and  many  Jews  and 
Armenians  carry  on  its  business  with  the  outside  world  (Russia).  In 
the  large  caravanserai  I  met  the  Armenian  merchant,  Mr.  Hardoun 
fioulzadiantz,  who  had  collected  Coleoptera  for  Dr.  Polak,  and  who  still 
preserves  a  bottleful  as  a  memento  of  his  labours.  The  limestone  hills 
<on  the  west  bank  of  the  Sanak  are  patched  and  streaked  with  white, 
J  grey>  an^  reddish  iron-stained  calcareous  matter  deposited   from    the 

water  of  the  springs  after  which  the  town  is  named  (Saukbulagh  =  cold 
•springs,  Turkish).  In  some  of  the  springs  the  deposition  is  brought 
about  by  a  calcareous  alga. 

The  Sujbulak  valley  is  separated  from  the  adjoining  plain  of  Solduz 
by  hills  composed  of  the  same  limestone  as  that  of  Koyun  Daghi  in  the 
lake  (Miocene  of  Helvetian  age). 

The  plain  of  Solduz,  watered  by  the  Gader  Chai,  contains  innumer- 
able agricultural  villages  connected  by  tortuous  tracks  and  irrigation 
channels,  among  which  it  is  very  easy  to  lose  one's  way.  We  put  up 
in  the  village  of  Oksa,  at  the  mud  house  of  Shamasha  Josip,  who  was 
most  helpful  in  arranging  a  fishing  expedition  in  the  Gader  for  me. 
This  river,  like  the  others  which  enter  the  lake  from  the  south,  is  noted 
for  the  large  Silurus  glanis  which  it  contains,  as  well  as  the  chub, 
capoeta,  and  roach.  Water- tortoises  (Clemmys  caspia)  and  fresh- water 
,j  crabs  (Telphusa  Jiuviatilis)  are  very  common.     A  ridge  of  hills  separates 

y  the  grazing-land  of  Solduz  from  the  tilled  fields  of  the  plain  of  Urmi. 


In  conclusion,  it  may  be  observed  that  the  phenomenon  of  the  rise 
and  fall  of  the  waters  of  Lake  lTrmi  is  one  which  is  well  worthy  of  the 
attention  of  the  scientific  geographer.  The  recent  rise  observed  chiefly 
on  the  western  side  of  the  lake  may  only  be  due  to  increased  rainfall 
or  diminished  evaporation,  but  at  the  same  time  there  is  just  a  possi- 
bility that  it  is  due  to  some  slow  earth-movement.     For  the  proper 
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elucidation  of  the  problem,  it  is  of  great  importance  that  an  accurate 
survey  of  the  lake  should  be  made,  and  that  bench-marks  should  be  set 
up  at  appropriate  places.  The  observations  of  the  height  of  the  water- 
level  could  then  all  be  referred  to  the  same  standard  marks.  Without 
such  marks,  it  is  almost  impossible  to  accurately  compare  observations 
made  at  different  spots  on  the  ill-defined  marshy  shores. 


APPENDIX. 

Petrooraphical  Notes  on  Kock-spkcimess  collected  by  Mb.  R.  T.  Gunther 

in  the  Neighbourhood  of  Lake  Urmi,  Persia. 

By  Mr.  G.  T.  Prior,  m.a.,  British  Museum. 

1.  Specimens  from  Bezau  Daghi,  west  side  of  Lake  Urmi. 

(a)  Pumiceous  Hornblende-biotite-andesitc. — The  specimen  is  a  rounded  block 
of  a  white  pumiceous  rock  speckled  with  small  black  hornblende  crystals  and  scales 
of  biotite,  and  showing  small  crystals  of  glassy  felspar.  Under  the  microscope 
the  felspars  are  seen  to  be  mostly  fragmentary ;  they  show  marked  zonal  structure, 
and  twin  laminae  give  symmetrical  extinction  of  about  15°  (oligoclase-andesite). 
The  hornblende  also  occurs  in  small  ragged  and  apparently  broken  crystals ;  it  has 
pleochroism :  r  =  pale  brownish-yellow,  b  =  dull  greenish-brown,  c  =  dull  olive- 
green.  These  phenocrysta,  with  biotite  and  grains  of  magnetite,  are  scattered 
through  a  colourless,  highly  vesicular  glass.  This  rock  is  almost  precisely  similar 
to  a  specimen  in  the  British  Museum  belonging  to  the  collection  made  by  W.  B. 
Loftus,  and  labelled  "  Arin,  Lake  of  Van." 

(b)  Porphyritic  Hornblende-biotite-andcsite. — This  is  a  dark  grey  rock,  show- 
ing porphyritic  glassy  felspars  in  large  amount,  with  a  little  biotite  and  hornblende. 
The  felspar  phenocrysta  show  zonal  structure,  and,  except  that  they  are  more 
perfectly  developed,  are  similar  in  character  to  those  of  the  preceding  rock.  The 
hornblendes  are  larger  and  show  slightly  different  pleochroism :  a  =  pale  yellow, 
b  =  brown,  c  =  greenish-brown.  Most  of  the  sections,  however,  are  parti-coloured, 
green  and  brown,  as  though  exhibiting  a  passage  from  the  green  hornblende  of  the 
preceding  rock  to  a  brown  variety.  The  dense  base  crowded  with  dusty  material 
has  little  action  on  polarized  light,  except  in  parts  which  present  a  peculiar  mottled 
appearance,  as  though  from  the  imperfect  development  of  felspars. 

(c)  Eornblendic  Schist  (Epidiorite  f) . — This  rock  presents  characters  somewhat 
similar  to  those  of  hornblende-schists  which  are  stated  to  haye  resulted  from  the 
metamorphism  of  dolerites.  It  consists  of  strings  and  patches  of  uralitic  hornblende 
(with  pleochroism  from  pale  brownish-yellow  to  dull  bluish-green),  with  inter- 
spaces filled  with  somewhat  turbid  felspars  and  a  little  quartz ;  irregular  patches  of 
sphene  occur,  generally  surrounding  grains  of  iron  ore  (probably  ilmenite,  from  the 
alteration  of  which  the  sphene  has  resulted).  The  rock  is  similar  in  character  to 
many  of  the  metamorphosed  dolerites  (epidiorites)  of  the  Penzance  district  in  the 
Museum  collection ;  it  is  almost  precisely  identical  with  a  specimen  of  hornblende- 
schist  in  the  Loftus  Collection  from  Anjulukh  Daghi,  between  Somai  and  Sal  mas. 
This  rock  is  probably  connected  with  the  old  metamorphic  and  granitic  series  of 
rock  8  referred  to  by  Grewingk,  Loftus,  and  Blanford  as  occurring  to  the  north  and 
west  of  Lake  Urmi.  In  the  Loftus  Collection  in  the  Museum  are  specimens  of 
granitic  and  gneissic  rocks  and  serpentine  from  near  Ushnu  to  the  west  of  the  lake ; 
while  from  Wurgawiz  Daghi  on  the  north-west  shore  comes  a  very  typical  example 
of  pyroxene-granulite  with  pleochroic  hypersthene ;  and  from  Guverchin  Kala,  a 
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promontory  projecting  into  the  lake,  s  specimen  of  the  granite  with  pink  felipaif, 
referred  to  by  Loftus  in  Quart.  Jour.  Oeol.  Soc.  xi.  (1853),  p.  305. 

(d)  A  rolled  pehble  of  reddish  tjuartzite  consists  of  ft  medium -grained  aggregate 
of  angular  fragments  of  quartz  and  some  felspar,  with  erosi-hatchioe  suggestive  of 
microcliae;  the  interspaces  are  filled  with  a  finer  aggregate  of  quartz  and  felspar, 
while  strings  of  red  ferruginous  matter  throughout  the  slide  indicate  incipient 
foliation.  Many  of  the  quartz  grains  show  undulose  extinction,  and  the  nutnt 
cracks  traversing  the  specimen  show  that  the  rock  has  b;en  subjected  to  consii 
able  pressure. 

2.  Sujbulnk,  south  of  Lake  Urmi. 
Fragmentary  Rhyolite  t — This  is   a   pale   green  felsitic-looking  rock,  shi 

anuill  opaque  white  felspars  and   numerous  minute  vesicular  cavities   6lled 
red  ferruginous  materia!.     Under  the  microscope  it  is  seen  to  consist  of 
and  broken  fragments  of  quartz  and  felspar  in  a  greenish  microfelsitic  base  ahowii 
How-structure  and,  in  parts,  indications  of  perlitic  structure. 

3.  Koad  from  Miatidab  to  Sojbulak. 
Ithyolitic  Breccia  * — This  dark  grey  felsitic  rock  shows  under  the  microeeo| 

rounded  (latches  i>f  microfelsitic  material,  with  a  few  broken  fragments  of  quartz  and 
felspar  in  a  finer-grained  micraMtHlc  base,  rendered  dense  hy  a  greonish-b-own 
alteration  product.  In  some  of  the  coarser -grained  microfelsitic  patches  curved 
lines  of  this  green  alteration  product  give  a  distinct  suggestion  of  perlitic  structure. 

4.  Pebbles  from  the  hillside  one  hour's  march  north-east  of  Maragha. 
These  consist  of  andesites  of   varying  basicity,    from   hornblende-andesite 

hypersthene-hornblendo'andesite     and    augite-hvpersthene-andesite   with 
(basalt). 

(a)  HornUtnde-andttite. — This  is  a  pink  rock  showing  phenocrysts  ofgli 
felspar  and  small  hornblendes.  Under  the  microscope  the  felspars  show  albite 
pericline  twining  and  zonal  structure;  twin  lamella)  give  symmetrical  extinct 
of  about  IB8,  The  hornblendes  show  ahnrply  defined  outlines  of  prisms 
pinacoids,  but  are  all  altered.  The  rather  dense,  unindividunlized  base  con 
small  rectangular  sections  of  felspar. 

(6)  Harnblcitilv-huililc-iiuttesite. — A   light    pinkish-grey    rock    similar    to 
preceding,  with  the  brown  hornblendes  less  altered.    Deep  reddish-brown  biotite 
also  present. 

(o)  flornbltHde-lnjiitrithcnc-andettte. — A  grey,  rather  more  compact  rock  tl 
the  preceding,  showing  felspar  pbenocrjsis.  Under  the  microscope  the  larger 
felspars  are  similar  to  those  in  the  preceding  rocks,  and  give  low  symmeti 
extinction  angles  (from  (1°  to  15°);  but  other  smaller  felspars  which  do  not 
zonal  structure  are  more  baaic,  and  give  symmetrical  extinctions  of  from  25°  to 
in  the  base  is  a  second  generation  of  small  felspars  in  largo  amount.  Tha  bro' 
hornblende  phenocrysts  are  not  numerous.  Biotite  is  present  in  small 
intergrown  with  hornblende.  The  hypersthene  only  occurs  in  minute  prism) 
crystals  in  the  base:  they  show  straight  extinction,  and  some  of  the  larger 
give  the  usual  pleochroism  from  very  pale  green  to  rose-colour.  The  baseapj 
to  be  a  colourless  glass,  with  globulites  and  rod-shaped  microlites. 

(li)  lii»-nl>hntl.---hti)t':rtlht-ii.i!-a-iidt$itt. — -In  this  light  grey  rock  the  porphyrii 
felspars  are  smaller  and  less  prominent,  while  the  fcrro-maguesisn  constituents  are 
in  larger  amount  than  in  the  preceding  rock.  The  pleochroic  hypersthene  occurs 
in  porphyritic  prismatic  crystals  of  the  same  size  as  the  hornblendes,  and  not  in 
the  base  :  the  latter  consists  of  a  felt  of  every  minute  felspar  needles  with  grains  of 
magnetite  and  probably  some  glass. 

(e)  Augite~hyi>ei-$tfaiie-iia:ie&ife  with  Olivine  (Btitalt). — This  rock 
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more  basic  type ;  it  is  of  a  dark  grey  colour,  showing  small  phenocrysts  of  altered 
felspar  and  pyroxene.  The  twinned  felspars  give  symmetrical  extinctions  of  about 
25° ;  beside  the  larger  phenocrysts,  there  is  a  second  generation  of  smaller  prismatic 
felspars  scattered  through  the  base.  The  pyroxene  phenocrysts  are  mainly  of 
a  monoclinic  augite,  slightly  pleochroic,  from  very  pale  green  to  pale  yellow  : 
the  hypersthene  is  only  in  small  amount.  The  base  consists  of  rather  indistinct 
felspars  with  magnetite  grains  and  a  very  little  granular  augite.  Scattered 
through  the  slide  are  a  number  of  small  orange-red  pseudomorphs  after  olivine. 

5.  Kirjawa  bone-deposit,  east  of  Maragha. 

Pumiceous  Tuff, — This  is  a  pale  brown  tuff  containing  lumps  of  pumice.  The 
pnmice  consists  of  a  colourless,  highly  vesicular  glass  showing  flow  structure,  and 
containing  fragments  of  piagioclose  felspars  and  minute  needles  of  green  hornblende, 
similar  to  that  in  the  pumiceous  andesite  from  Bezau  Daghi,  described  above. 

6.  Seir  conglomerate  pebbles. 

(a)  Granitic  rock  with  microcline,  and  showing  cataclastic  structure. 

(b)  Felsite  and  quartz  grit. 

(c)  Limestone  fragments  with  fossils. 


NOTES  ON  GLACIERS  OF  SOUTH-EASTERN  ALASKA  AND 

ADJOINING  TERRITORY.* 

By  OTTO  J.  KLOTZ,  Canadian  Topographical  Survey. 

The  writer  first  visited  South-Eastern  Alaska  in  1839,  and  spent  the 
seasons  of  1893  and  1894,  with  a  steamer  at  his  disposal,  along  the  con- 
tinental shore-line,  in  connection  with  the  International  Boundary 
Survey.     These  notes  are,  therefore,  incidental  to  other  work. 

In  1894  a  photo-topographic  survey  was  made  of  the  front  of  the 
Baird  glacier  for  the  study  of  its  motion.  The  results  were  published 
in  the  Journal  of  Geology,  vol.  iii.  No.  5  (1895),  and  may  be  briefly 
summarized  : — 

Photographs  (photo-topographic  camera)  taken  May  15,  19,  July  13, 
and  August  11;  base-line,  850  feet,  about  1700  feet  from  glacier,  which 
has  a  frontage  of  a  mile.  Between  July  13  and  August  11  the  end  of 
the  Baird  glacier  was  lowered  by  melting  a  little  over  2  feet,  and  the 
average  motion  of  the  ice  in  that  part  was  1  foot  per  day.  The  slope  was 
1:3;  the  slope  of  the  glacier  itself  for  15  miles  in  a  straight  line  is  1  :  20, 
or  nearly  3°.  The  mean  slope  of  the  Patterson  glacier,  lying  south-east 
of  the  Baird,  is  in  10  miles,  1  :  13,  or  4°  25'. 

The  Canadian  International  Boundary  work  covers  the  land  area — 
some  14,000  square  miles — adjoining  the  continental  shore-line  from 
Mount  St.  Elias  to  Portland  canal,  and  is  delineated  on  twenty -four 
sheets  of  1° — latitude  and  longitude — contour-lines  250  feet  intervals  ; 
scale  1  :  160,000,  besides  one  covering  the  whole  on  a  scale  of  1  :  960,000. 
The  topography — contour-lines — is  based  solely  on  the  camera,  and,  as 
such,  is  the  largest  photo-topographic  survey  made  anywhere. 

*  Maps,  p.  592. 
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The  following  notes  are  baaed  on  a  comparison  between  the  survi 
of  La  Perouse  and  Vancouver  and  ours  (1893). 

The  scientific  expedition  of  La  Perouse  made  a  lengthened  stay  with 
the  Boumdc  and  Astrolabe  during  .11117,  1786,  iu  Lituya  bay,  making  at 
the  time  a  detailed  survey  of  the  T-shaped  arm,  a  ohart  of  which  on  a 
large  scale  (1  inch  =  fonr-fifths  statute  mile)  is  given  in  his  atlas,  and 
is  here  reproduced,  together  with  one  for  the  same  bay  enlarged  to  the 
same  scale  from  our  1  :  160,000  sheet.  Before  making  a  comparison, 
L»  Penrose's  description  of  the  bay  will  be  given  ('Voyage  Hound 
World,'  vol.  ii.  pp.  85-87). 

"  To  form  an  idea  of  it,  it  is  necessary  to  conceive  a  basin  of  water, 
unfathomable  in  the  middle,  bordered  by  peaked  mountains  of  great 
height,  covered  with  snow,  and  without  ono  blade  of  grass  to  decorate 
this  vast  heap  of  rocks,  condemned  by  nature  to  eternal  sterility.  I 
never  beheld  the  surface  of  the  water  ruffled  by  a  single  breath  of  wind. 
Nothing  disturbs  it  but  the  fall  of  enormous  masses  of  ice,  which 
frequently  separate  from  five  different  glaciers,  while  the  sound  is  re- 
echoed by  the  distant  mountains.  The  air  is  so  calm,  the  single  voice 
of  a  man  may  be  heard  half  a  league,  as  may  the  cries  of  a  few 
fowl,  which  doposit  their  eggs  in  the  hollows  of  the  rocks.  It  wa 
the  head  of  this  bay  that  we  hoped  to  find  channels  by  which 
might  penetrate  into  the  interior  of  America.  We  conjectured  it  might 
lead  lo  some  large  river,  taking  its  course  between  two  of  the  moui 
tains,  and  originating  from  one  of  the  great  lakes  north  of  Cnnadi 
Such  was  our  chimerical  notion,  and  this  was  its  result.  We  set  off  in 
the  two  large  barges  of  the  Boussole  and  Antrolnbe.  Messrs.  de  Monti, 
de  Marchainville,  de  Boutervilliers,  and  Father  Keceveur  accompanied 
M.  de  Langle,  and  Messrs.  Dagelet,  Boutin,  Saint-Cerau,  Uuche,  and 
Prevost  were  with  me.  We  entered  the  channel  on  the  west.  Prudence 
required  us  to  keep  some  distance  from  the  shore  on  account  of  the 
falling  ice  and  stones.  At  length,  after  having  rowed  a  league  and  a 
half-mile,  we  found  the  channel  terminated  at  two  vast  glaciers.  We 
were  obliged  to  push  away  ihe  flakes  of  ice  with  which  the  sea 
covered  lo  penetrate  thus  far,  and  the  water  was  so  deep  that  I  oonld 
find  no  bottom  at  half  a  cable's  length  from  the  shore  with  a  line  at 
120  fathoms.  Messrs.  de  Langle,  de  Monti,  and  Ddgelet,  with  several 
other  officers,  attempted  to  ascend  the  glacier.  With  unshakable 
fatigue  they  advanced  2  leagues,  being  obliged  at  extreme  risk  of  life 
to  leap  over  clefts  of  great  depth;  but  they  could  only  perceive  one 
continued  mass  of  ice  and  snow,  of  which  the  summit  of  Mount  Fair- 
weather  must  have  been  the  termination.  ...  I  had  sent  M.  de 
Monueron  and  M.  Bernizet  to  explore  the  eastern  channel,  which  termi- 
nated like  this,  at  two  glaciers.  Both  these  channels  were  surveyed, 
and  laid  down  in  the  plan  of  the  bay." 

With  reference  to  the  two  accompanying  charts  of  Lituya 
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words  are  necessary,  as  they  speak  for  themselves.  La  Perouse's  is 
from  a  hydrographic  survey ;  the  Canadian  from  a  topographic  survey, 
and  the  two  are  fairly  accordant. 

It  will  be  seen  that  the  two  large  glaciers  of  the  northerly  arm  am 
now  united,  and  have  advanoed  into  the  arm  fully  3  miles,  and  into 
water  where  La  Perouse  failed  to  find  bottom  at  120  fathoms.  Similarly, 
the  glaciers  of  the  southerly  arm  have  united  and  advanced  about  2\ 
miles.  These  distances  represent  the  sum  of  the  fluctuations  daring  the 
century.  Of  the  fluctuations  themselves  we  at  present  know  nothing. 
On  La  Penrose's  ohart  will  be  seen  a  small  glacier  near  the  middle 
of  the  northerly  arm  and  reaching  to  the  water ;  on  the  recent  ohart 
this  glacier  is  still  shown,  but  as  having  receded  from  the  water's  edge. 
We  have,  therefore,  the  apparent  anomaly  of  advance  and  recession  of 
glaciers  side  by  side.  Perhaps  not  too  much  weight  should  be  given  to 
La  Perouse's  sketching  (to  the  water's  edge)  of  this  small  glacier.  How- 
ever, the  proof  of  the  advancement  of  the  large  glaciers  is  incontro- 
vertible. It  is  not  the  intention,  in  the  present  paper,  to  enter  into  a 
discussion  of  the  climatic  or  other  reasons  that  brought  about  this 
change,  but  simply  to  state  facts. 

Leaving  now  Lituya  bay  and  proceeding  some  45  miles  south-easterly, 
we  come  to  Cape  Spencer,  from  which  point  Mr.  Whidbey,  under  Van- 
couver's direction,  made  a  connected  survey  of  the  continental  shore-line 
along  Cross  sound,  Lynn  canal,  Stephen's  passage,  and  Frederick  sound 
to  the  muddy  waters  of  the  Stikine.  For  the  purpose  of  this  paper,  the 
most  interesting  part  of  this  survey  is  from  Cape  Spencer  to  the  vicinity 
of  Point  Carolus.  I  have  plotted  his  courses  through  this  interval,  and 
am  satisfied  of  their  accuracy  by  comparison  with  our  survey. 

Let  me  quote  from  Vancouver  (vol.  v.  pp.  416,  417)  :  "  He  (Whid- 
bey) commenced  on  the  forenoon  of  the  10th  (July,  1794)  from  Cape 
Spencer,  with  very  thick,  foggy  weather ;  this  inconvenience,  in  addi- 
tion to  the  immense  numbers  of  huge  pieces  of  floating  ice,  very  much 
retarded  his  progress  across  the  sound.  Having  at  length  effected  thi« 
object,  the  continental  shore  from  the  cape  above  mentioned  was  found 
to  take  nearly  a  north  direction  for  about  three  leagues  to  a  low  pebbly 
point;  north-north-west  from  which,  5  miles  further,  a  small  brook 
flowed  into  the  sound,  and  on  its  northern  side  stood  the  ruins  of  a 
deserted  Indian  village.  To  reach  this  station,  the  party  had  advanoed 
up  an  arm  about  6  miles  wide  at  its  entrance,  but  which  had  decreased 
to  about  half  that  width,  and  there  further  progress  was  now  stopped 
by  an  immense  body  of  compact  perpendicular  ice,  extending  from  shore 
to  shore,  and  connected  with  a  range  of  lofty  mountains  that  formed 
the  head  of  the  arm,  and,  as  it  were,  gave  support  to  this  body  of  ice 
on  each  side.  Their  course  was  now  directed  across  the  arm  and  on  its 
eastern  side ;  compelled  by  the  inclemency  of  the  weather,  the  party 
stopped  until  it  should  prove  more  favourable  to  their  purpose.     These 
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shores  are  ooniposed  of  a  border  of  low  land,  which  on  high  tides  is 
overflown  and  becomes  broken  into  islands." 

Although  in  this  description  Vancouver  does  not  state  how  far  the 
ice-front  was  above  the  "  small  brook "  or  "  deserted  Indian  village," 
yet,  in  his  farther  description  of  the  next  inlet  or  arm  east  of  Point 
Wimbledon  (now  known  as  Dnndas  bay),  we  find,  p.  419 :  •*  Beyond 
them  (islets  and  rocks)  on  the  western  shore  was  a  small  shallow  open- 
ing  that  appeared  to  communicate  with  one  of  a  similar  description,  and 
which  had  been  noticed  in  the  other  arm  (Taylor  bay  as  now  known) 
a  few  miles  below  the  icy  barrier,  but  was  too  shallow  to  be  approached 
by  the  boats." 

This,  then,  gives  us  a  pretty  fair  idea  of  where  the  ice-front  was  in 
Taylor  bay.  I  have  designated  by  A  (see  chart)  the  M  shallow  opening  " 
in  Dondas  bay,  and  by  B  the  one  in  Taylor  bay  referred  to,  and  likewise 
have  plotted  the  position  of  the  "  small  brook,"  u  deserted  village,*9  and 
ice-front.  The  main  fact  elicited  is  that  the  glacier  (now  known  as  the 
Brady)  has  advanced  over  5  miles.  Furthermore,  the  u  deserted  TWAim 
village"  is  now  covered  by  nearly  1000  feet  of  ice ;  similarly,  the  brook 
and,  besides,  the  waters  flowing  from  that  part  of  the  glacier  now  flow 
westward  into  the  Pacific  instead  of  southerly.  An  examination  of  the 
chart  furnished  the  explanation.  This  advancement  within  exactly  one 
hundred  years  is  large ;  the  burying  of  the  village  under  so  vast  a  load 
of  ice  adds  interest  to  this  glacial  motion,  which,  however,  is  far  eclipsed 
by  the  phenomenon  of  opposite  character — recession — in  the  neighbour- 
ing Glacier  bay. 

'  Let  us  again  quote  Vancouver  (p.  421)  for  the  description  of  that  which 
is  now  designated  as  Glacier  bay :  From  "  Point  Dundas,  situated  in  lai. 
58°  21',  long.  224°  1',  the  coast  takes  an  irregular  east-north-east  direc- 
tion about  7  miles  to  a  point.  ...  To  the  north  and  east  of  this  point 
the  shores  of  the  continent  form  two  large  open  bays,  which  were  ter- 
minated by  compact  solid  mountains  of  ice,  rising  perpendicularly  from 
the  water's  edge,  and  bounded  to  the  north  by  a  continuation  of  the 
united  lofty  frozen  mountains  that  extend  eastward  from  Mount  Fair- 
weather.  In  these  bays  also  were  great  quantities  of  broken  ice,  which, 
having  been  put  in  motion  by  the  springing  up  of  a  northerly  wind, 
was  drifted  to  the  southward,  and,  forcing  the  boats  from  the  northern 
shore,  obliged  them  to  take  shelter  around  the  north-east  point  of  the 
above  island  n  (Lemesurier). 

From  Vancouver's  measurement,  it  would  appear  that  the  point  now 
known  as  Point  Carolus  has  either  emerged  or  advanced  eastward  since 
his  time.  The  main  fact,  however,  is  the  position  and  limit  of  the  **  two 
largo  open  bays."  From  his  chart  (not  given  here)  they  are  shown  as 
less  than  half  the  depth  of  the  arm  adjoiniDg  Cape  Spencer,  i.e.  about  5 
miles.  There  is  no  doubt  in  my  mind  about  the  accuracy  of  the  position 
given  of  the  ice-front   at   that  time,  and  that  there  was  practically  no 
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Glacier  bay  save  the  relatively  small  indentations  compared  with  the 
present  bay. 

Referring  to  the  chart  of  1894,  it  will  be  seen  that  the  ice-front  of 
1794  has  receded  upwards  of  45  miles  in  a  north-westerly  direction,  and 
that  part,  so  well-known  as  the  Mnir  glacier,  has  receded  25  miles. 
The  latter  glaoier  has  been  fully  described  by  Prof.  John  Mnir,  Prof.  G. 
F.  Wright  in  American  Journal  of  Science  for  January,  1887,  and  also  by 
Prof.  Harry  Fielding  Beid  in  the  National  Geographic  Magazine,  vol.  iv., 
March,  1892.     Willoughby  island,  with  an  elevation  of  1545  feet,  gives 


ample  evidence  of  having  been  entirely  covered  with  ioe  recently,  and 
the  ice-markings  on  mountains  adjoining  the  eastern  (1894)  terminal  of 
the  Mnir  glacier  are  at  an  altitude  of  about  2500  feet,  from  which  we 
obtain  the  maximum  slope  of  the  glaoier  between  those  points  to  have 
been  32',  which  is  very  small  compared  with  those  given  for  the  Baird  and 
Patterson.  However,  even  at  that  small  angle  of  incline  we  would  find 
the  depth  of  the  glaoier  to  be  3400  feet  where  now  the  Grand  Pacific 
and  Johns  Hopkins  glaciers  discharge  into  this  bay.  From  that  point  of 
elevation  it  seems  probable  that  the  ioe  would  seek  the  shorter  route  to 
the  sea  and  move  towards  Taylor  bay,  into  which  now  the  Brady 
glacier  discharges.  At  the  present  time  the  ice  over  this  stretch  moves 
in  both  directions,  one  south  into  Taylor  bay,  the  other  north  into  the 
north-west  arm  of  Glacier  buy.  A  future  examination  of  the  ice- 
markings  below  the  4000-foot  level  on  the  rocks  south  of  the  above 
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north-west  arm  will  definitely  settle  the  direction  of  the  former  ice- 
flow  there. 

From  the  preceding  we  see,  therefore,  that  we  have  two  ice-streams, 
whose  mouths  are  within  20  miles  of  each  other ;  the  one  has  receded 
within  a  hundred  years  fully  45  miles,  while  the  other  has  advanced 
over  5  miles.    Abut  this  the  proofs  seem  absolutely  conclusive. 

Of  the  other  glaciers  along  the  continental  shore-line,  eastward 
from  Olaoier  bay  as  far  as  the  Stikine,  we  have  no  survey  or  measure- 
ment by  Vancouver  (or  any  one  else)  to  enable  us  to  make  comparisons 
with  their  present  position,  and  for  that  purpose  must  rely  simply  on 
his  general  description  of  them.  Beading  Yancouver  carefully,  and 
from  the  writer's  intimate  knowledge  of  that  continental  shore-line, 
I  think  I  am  correct  in  saying  that  in  that  latter  region  all  the  glaciers 
have  receded  since  the  days  of  that  illustrious  explorer. 

It  seems  somewhat  strange  that  Vancouver  does  not  mention  what 
is  now  known  as  the  Davidson  glacier;  although,  in  passing  close 
in-shore,  the  woods  on  the  terminal  moraine  may  have  hidden  it,  yet 
he  must  have  seen  it  from  the  opposite  shore  afterwards. 

As  the  works  of  Vancouver  are  probably  not  very  accessible,  and 
for  future  reference,  it  is  considered  desirable  to  quote  some  extracts 
pertaining  to  glaciers. 

Of  the  head  of  Chilkat  inlet,  Lynn  canal,  at  the  mouth  of  the 
Chilkat  river,  we  find  (p.  426,  July,  1794),  "It  was  here  remarked 
that,  notwithstanding  the  quantity  of  fresh  water  which  flowed  into  this 
arm  from  the  brook  just  mentioned,  the  shores  were  perfectly  free  from 
ice,  although  they  were  three-fourths  of  a  degree  to  the  north  of  those 
parts  that  had  undergone  the  examination  of  the  party  in  the  early 
part  of  their  present  expedition,  where  they  had  been  muoh  annoyed 
by  ice,  and  it  became  another  instance  of  the  local  existence  of  these 
substances." 

Of  the  channel  (Gastineau)  lying  between  Douglas  island  and  the 
mainland,  we  read  (vol.  vi.  p.  20),  "  About  three  leagues  up  this  arm 
is  a  small  islet  nearly  in  mid-channel.  This  afforded  another  instance 
of  the  partial  existence  of  the  ice,  which  here  entirely  blocked  up  this 
arm."  And  again,  on  p.  25,  when  returning  from  Barlow's  cove,  down 
Stephens  passage,  "  The  point  on  which  the  northern  village  is  situated 
was  found  to  be,  as  had  before  been  conjectured,  the  west  point  of 
entrance  into  the  narrow  icy  arm  (Gastineau).  .  .  .  The  channel 
between  this  island  and  the  mainland,  being  rendered  by  the  ice 
impassable,  the  boats  were  steered  over  to  the  southern  shore  for 
protection  against  the  south-east  wind."  At  the  present  time  ice  is 
occasionally  drifted  into  this  channel  from  Taku  inlet,  but  certainly 
not  to  the  extent  described  by  Vancouver.  More  must  then  have  been 
discharged  from  Taku  inlet,  and  possibly  some  from  the  Mendenhall 
at  the  west  entrance,  which  now,  however,  does  not  reach  tide-water. 
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Of  Takn  inlet  Vancouver  says  (vol.  Ti.  p.  26,  August,  1794),  "in 
which  the  great  quantity  of  floating  ioe,  with  a  strong  northerly  wind 
against  them,  so  retarded  their  progress  that  a  passage  was  with  great 
difficulty  effected.  .  .  .  From  the  shore  of  this  basin"  (north  of  Taku 
point)  "a  compact  body  of  ice  extended  some  distance  nearly  all 
round.  .  .  .  From  the  rugged  gullies  in  their  sides  were  projected 
immense  bodies  of  ice  that  reached  perpendicularly  to  the  surface  of 
the  water  in  the  basin,  which  admitted  of  no  landing-place  for  the 
boats,  but  exhibited  as  dreary  and  inhospitable  an  aspect  as  the 
imagination  can  possibly  suggest." 


At  the  present  time  there  is  only  one  glacier  (Foster)  discharging 
directly  into  the  sea,  the  others  having  receded,  and  the  gullies  are 
not  now  so  generally  filled  with  ice. 

Coming  further  south;  of  Holkham  bay  we  find  (vol.  vi.  p.  29, 
August,  1794),  "Muoh  floating  ioe  was  seen  within  the  islands"  (near 
the  middle  at  the  entrance  of  the  bay).  Little  or  no  ice  is  found  there 
now.  In  the  neighbouring  Tracy  arm  and  Endioott  arm  quite  a  quantity 
of  small  floes  may  be  met,  and  occasionally  pieces  are  floated  out  into 
Holkham  bay  and  Stephens  passage.  The  inference  is,  therefore,  for 
a  diminution.  These  two  arms  show  unmistakable  signs,  by  their  bare 
marked  rock  walls,  of  recent  recession. 

Sir  George  Simpson,  writing  of  the  same  neighbourhood  in  September, 
1841,  says,  in  his  'Journey  Bound  the  World,'  vol.  i.  p.  213,  "Next 
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morning  we  passed  through  Wrangell  straits  and  Prinoe  Frederick'* 
sound,  respectively  22  and  57  miles  long,  and  halted  for  the  night 
at  the  entrance  of  Stephens  passage.  The  valleys  were  lined  with 
glaciers  down  to  the  water's  edge ;  and  the  pieces  that  had  broken  off 
during  the  season  had  filled  the  ohannels  and  straits  with  fields  and 
masses  of  ice,  through  which  the  vessel  could  scarcely  force  her  way. 
Starting  again  at  five  in  the  morning,  with  a  foul  wind  and  thiok 
fog,  we  ran  through  Stephens  passage;  and,  when  the  mist  cleared 
sufficiently  for  the  purpose,  the  land  on  either  side  displayed  to  us 
mountains  rising  abruptly  from  the  sea,  and  bearing  a  glacier  in  their 
every  ravine.  Earlier  in  the  season  these  glaciers  would  have  been 
concealed  by  the  snow,  but  now  they  showed  a  surface  of  green  ice." 

This  latter  description  indicates  a  great  diminution  of  the  glaciers 
in  fifty  j  ears,  i.e.  subsequent  to  1841,  and  in  the  quantity  of  floating 
ice  encountered  in  Stephens  passage,  where  now  only  an  occasional 
floe  is  seen.  Simpson  speaks  of  Gastineau  channel,  already  referred 
to,  as  being  "  generally  obstructed  by  ice." 

The  vicinity  of  the  Horn  cliffs,  proceeding  south-easterly  down 
Frederick  sound,  is  described  by  Vancouver,  vol.  vi.  pp.  31,  32  (August, 
1794):  UA  few  miles  to  the  south  of  this  margin  the  mountains 
extended  to  the  water-side,  where  a  part  of  them  presented  an  un- 
commonly awful  appearance,  rising  with  an  inclination  towards  the 
water  to  a  vast  height,  loaded  with  an  immense  quantity  of  snow  and 
ice,  and  overhanging  their  base,  which  seemed  to  be  insufficient  to  hear 
the  ponderous  fabric  it  sustained,  and  rendered  the  view  of  the  passage 
beneath  it  horribly  magnificent.  Soon  after  passing  this  very  remark- 
able promontory,  the  arm  of  the  sea  over  which  it  hangs  appeared  to 
be  entirely  enclosed  by  a  beach,  extending  all  round  the  head  of  it;  at 
the  south-east  extremity  was  a  large  body  of  ice,  formed  in  a  golly 
between  the  mountains  that  approach  the  water-side,  from  whence 
much  broken  ice  seemed  to  have  fallen  and  had  entirely  covered  the 
surface  of  the  water  in  that  direction." 

From  the  latter  part  of  the  above,  it  would  appear  that  Whidbey 
was  near  the  mouth  of  the  present  Le  Conte  bay,  into  which  discharges 
the  Le  Conte  glacier,  the  most  southerly  (lat.  56°  49')  at  present  of 
living  glaciers  on  the  continental  shore,  but  the  bay  seems  to  have  been 
filled  by  the  glacier,  for  no  bay  is  shown  (on  Vancouver's  chart)  which 
is  now  6  miles  deep.  It  may  be  stated  that  the  position  given  for 
the  ice-front  of  the  Le  Conte  glacier  by  the  United  States  Coast  Survey, 
and  that  made  some  years  later  (1893)  by  us,  show  a  recession  of  folly 
half  a  mile. " 

•  The  definite  year  in  which  the  United  States  survey  was  made  is  not  at  the 
moment  known  to  the  writer,  but  it  wad  probably  in  the  later  eighties;  hence  the 
exact  interval  cannot  be  given.  Le  Conte  bay  ia  not  mentioned  in  the  United  State* 
Alaska  Coast  Pilot  for  1883,  but  is  giveu  in  the  one  of  1S91. 
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Again  referring  to  Vancouver  (vol.  vi.  p.  34),  "  Mr,  Whidbey 
observes  that  in  no  instance  daring  his  researches,  either  in  the  several 
branches  of  Prince  William  Bound,  or  in  the  coarse  of  his  present 
excursion,  did  he  find  any  immense  bodies  of  ice  on  the  islands ;  all 
those  which  he  had  aeen  on  shore  were  in  the  gullies  or  valleys  of  the 
connected  chain  of  lofty  mountains  so  frequently  mentioned,  and  which 
chiefly  constituted  the  continental  shore-line  from  Cook's  inlet  to  this 
station ;  though  in  different  places  these  mountains  are  at  different 
distances  from  the  soaside.  He  likewise  observes  that  all  the  islands, 
or  groups  of  islands,  were  of  a  moderate  height,  when  compared  with 
the  stupendous  mountains  that  compose  the  continental  boundary,  and 


were  still  aeen  to  continue  in  a  south-eastern  direction  from  this  shallow 
passage,  whilst  the  land  to  the  westward  assumed  a  more  moderate 
height,  was  free  from  snow,  and  produced  a  forest  of  lofty  pine  trees." 

The  conclusions  arrived  at  are,  that  the  glaciers  eastward  of  Glacier 
bay  have  all  diminished  since  Vancouver's  time,  i.e.  within  the  past 
hundred  years.  This  does  not  exclude  the  fact  that  some  dead  glaciers 
may  have  and  have  advanced  (e.g.  the  Patterson)  for  a  year  or  so,  due 
to  heavy  precipitation  and  accumulation  of  snow  on  the  nive.  The 
mere  fact  of  recession  must  have  tended  to  raise  the  average  tempera- 
ture of  the  area,  and  thereby  still  more  hasten  recession. 

There  are  no  meteorological  data  for  that  region  covering  the  period 
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tinder  discussion  that  might  lend  their  aid  in  determining  the  reasons 
for  the  variation  of  the  glaciers.  Besides  the  effect  of  meteorological 
conditions,  we  must  not  lose  sight  of  those  due  to  physiographic  changes. 

With  reference  to  the  encroaohment  of  the  ocean  and  subsidence  of 
the  land,  Vancouver  writes  (vol.  vi.  pp.  53,  54),  "...  He  "  ( Whidbey) 
"  also  states  that  in  his  last  two  excursions  "  (between  Cape  Spencer 
and  foot  of  Frederick  sound)  "several  places  were  seen  where  the  ocean 
was  evidently  enoroaching  very  rapidly  on  the  land,  and  that  the  low 
borders  extending  from  the  base  of  the  mountains  to  the  seaside  had, 
at  no  very  remote  period  of  time,  produced  tall  and  stately  timber,  as 
many  of  their  dead  trunks  were  found  standing  erect,  and  still  rooted 
fast  in  the  ground  in  different  stages  of  decay,  those  being  the  most 
perfect  that,  had  been  the  least  subject  to  the  influence  of  the  salt  water, 
by  which  they  were  surrounded  on  every  tide ;  such  had  been  the 
encroachment  of  the  ocean  on  these  shores,  that  the  shorter  stumps  in 
some  instances  at  low- water  mark  were  even  with  or  below  the  surface 
of  the  sea.  This  same  appearance  has  been  noticed  before  in  Fort 
Chalmers,  and  on  this  occasion  Mr.  Whidbey  quotes  other  instances  of 
similar  encroachment,  not  only  in  Prince  William  sound,  but  also  in 
Cook's  inlet." 

Probably  nowhere  on  the  earth  are  better  opportunities  afforded  for 
the  study  of  living  and  dead  glaciers  than  on  the  north-west  continental 
shore  of  America.  Within  recent  years  the  region  has  become  easily 
accessible,  and  with  the  accurate  delimitation  of  the  shores  and  the 
position  of  the  glaciers  in  1893  and  1894,  future  surveys  of  the  latter 
will  furnish  accurate  data  for  the  study  of  glacial  motion. 

It  is  desirable  that  future  investigators  leave  readily  recognizable 
marks  near  the  ice-front  (as  was  done  by  the  writer  in  the  survey  of 
the  Baird  in  1894,  with  white  lead  on  the  adjoining  bare  rock  -wall), 
as  such  are  preferable  for  the  determination  of  the  smaller  fluctuations 
of  the  glacier.  Whatever  methods  of  measurement  and  survey  are 
used,  it  cannot  be  too  strongly  recommended  that  photographs  be 
taken  with  a  camera  of  fixed  and  known  focal  length  from  a  properly 
oriented  base-line.  The  study  of  the  motion  of  glaciers  will  then  be 
reduced  to  an  exact  science. 


THE  SWEDISH  EAST  GREENLAND  EXPEDITION. 

(Preliminary  Note.) 

By  Dr.  A.  G.  NATHORST. 

The  Swedish  expedition,  under  my  leadership,  to  East  Greenland  in 
search  of  Andree,  to  which  the  Council  of  the  Royal  Geographical 
Society  had  granted  a  contribution  of  £100,  arrived  safely  at  Malmo 
September  12.  Although  the  expedition  as  regards  Andree  was  un- 
successful— no  traces  whatever  of  his  expedition  having  been  met  'with 
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— it  has  from  every  other  point  of  view  been  a  great  success.     After 
having  made  soundings  and  done  hydrographical  work  in  the  Atlantic,, 
the  expedition  arrived  at  Jan  May  en  on  June  12,  and  stayed  there  till 
the  24th,  making  scientific  researches  and  collections,  the  Antarctic  being 
the  first  Swedish   vessel  which    has  visited  this  interesting  island. 
There  were  some  very  fine  days,  during  which  Beerenberg  exposed 
itself  in  all  its  magnificent  splendour.     The  margin  of  the  ice-pack  was 
met  with  in  the  north  of  Jan  Mayen  the  evening  of  June  24,  and  wa& 
followed  against  north-east  and  north  until  early  on  the  27th,  when  the 
ice  (at  73°  12'  lat.,  5°  10r  loDg.  W.)  allowed  us  to  make  way  towards  the 
north-west.     The  open  water  between  the  ice-pack  and  land  was  reached 
July  2,  after  some  very  hard  work  in  the  last  part  of  the  way,  the  ice 
being  very  dense.    We  reached  the  coast  a  little  south  of  Shannon 
island  at  74°  50',  but  the  island  itself  could  not  be  reached  in  con- 
sequence of  the  conditions  of  the  ice  and  the  almost  continuous  fog. 
We  then  examined  Pendulum  island  and  Sabine  island.      On  Walrus 
island  a  depot  for  Sverdrup  was  erected,  and  information  thereof  was 
laid  in  different  cairns  along  the  coast.     Then  we  landed  at  Flaohe  bay, 
Cape  Borlase  Warren,   Cape  Berghaus,  and    Cape  Mary  (Clavering 
island),  whence  we  went  to  Cape  Broer  Buys  (Hold  with  Hope)  and 
the  coast  between  this  and  Mackenzie  bay.     Franz  Josef  fjord  being 
8 till  covered  by  the  land-ice,  and  we  having  been  enclosed  in  the  ice 
in  Foster  bay,  I  went   southwards   July  22   to  Scoresby  sound,  with 
the  intention  of  returning  northwards  to  Franz  Josef  fjord  later  in  the 
season.     The  Bontekoe  island,  as  well  as  Cape  Parry,  was  visited  over 
the  land-ice*  and  then  we  landed  at  Murray  island,  north  of  Liverpool 
coaht.     This  coast  being  almost  free  from  ice,  we  landed  in  Holloway 
bay,  and  thence  went  to  Scoresby  sound,  where  we  anchored  at  Cape 
Stewart,  July  29.     Here  the  house  and  depot  of  Lieut.  Ryder  were 
examined,  but  no  traces  of  Andree  were  found.     I  then  went  up  Hurry 
inlet,  and  anchored  north  of  the  Fame  islands,  where  we  dwelt  until 
August  7.      The  whaler  Balsena,  captain  Th.  Robertson,  from  Dundee, 
which  we  had  met  in  the  ice  as  well  as  at  Pendulum  island  and  south 
of  Shannon  island,  visited  us  here  and  took  some  letters  to  Iceland  on 
her  way  to  Davis  strait.     The  inner  part  of  Hurry  inlet  was  mapped 
by  Mr.  Dusen,  and  interesting  scientific  researches  were  made. 

In  the  evening  of  August  7,  I  went  from  Hurry  inlet,  and  reached 
Franz  Josef  fjord,  August  9.  The  land-ice  was  now  gone  away  or 
melted,  and  we  reached  the  bottom  of  the  fjord  next  morning.  The 
German  map  of  the  outer  part  of  the  fjord  is  tolerably  good,  while 
the  map  of  the  interior  is  quite  wrong,  the  fjord  being  in  reality 
narrower  and  not  wider  towards  the  interior,  and  the  interior  part 
lying  2°  of  longitude  farther  east  than  the  map  indicates.  It  is  thus 
much  smaller  than  on  the  map,  and  the  Petermann  spitze  is  probably 
only  two- thirds  as  high  as  Payer  supposed.     A  base-line  was  measured 
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in  the  interior  of  the  fjord,  and  the  mapping  begun  from  the  Antarctic,  thi 
fjord  being  too  great  to  be  mapped  during  boat-journeys,  and  too  narrow 
and  high  for  mapping  in  the  photo-grammetrical  way  during  the 
abort  time  at  our  disposal.  The  mapping  was  made  by  Mr.  Dusen,  while 
th«s  astronomical  positions  were  determined  by  Dr.  Akerblom.  We  no* 
went  outwards,  and  having,  on  August  14,  entered  the  southern  branofa 
of  the  fjord  east  of  Payer  spitze,  found  that  this  branch  was  a  sound 
i  named  the  Antarctic  sound)  which  led  to  a  hitherto  unknown  magnificent 
great  fjord,  which  was  named  King  Oscar's  fjord.  This  fjord  stretch*] 
southward e  to  Davy  sound,  and  sends  two  branches  to  the  eastward,  which 
connect  it  with  the  sea.  Mount  norris  inlet  on  Scoresby's  map  is  only  a 
bay.  Cape  Parry  and  Traill  island  being  in  reality  conneoted  with  each 
other.  On  the  western  side  King  Oscar's  fjord  sends  two  branches  into  the 
interior,  the  southern  of  which  divides  in  two,  the  northern  in  three, 
branchlets.  They  go  almost  as  far  west  as  the  interior  of  Franz  Josef  fjord 

The  surroundings  of  King  Oscar's  fjord  are  beautiful  and  splen- 
did. As  Davy  sound  was  covered  by  thick  land-ice,  and  as  this  ice 
also  blocked  the  second  outlet  eastwards,  we  were  obliged — which  we 
should  have  done  in  any  case — to  return  northwards  through  Antarctic 
sound  to  Franz  Josef  fjord,  the  mapping  of  King  Oscar's  fjord  having 
been  finished.  It  was  most  interesting  indeed  to  go  about  800  nautical 
miles  in  these  waters,  where  no  ship  had  plunged  its  keel  before  us. 
On  August  24  we  returned  to  Franz  Josef  fjord,  the  mapping  of  which 
was  now  continued  until  the  evening  of  August  30.  There  were  dis- 
covered some  new  branches  of  this  fjord,  one  of  which,  east  of  Walters- 
hausen  glacier,  stretches  itself  far  eastwards.  On  the  130th,  in  the 
evening,  we  left  the  Greenland  coast,  and  had  a  very  easy  escape  through 
the  ice  with  exception  of  the  margin  itself,  the  penetration  of  which 
took  three  hours  of  hard  work,  almost  constantly  ramming.  At  7  o'clock 
a.m.,  September  1,  we  had  left  the  ice  behind  us. 

The  summer  must  be  regarded  as  unusually  fine.  We  were  certainly 
in  the  beginning  very  much  hindered  by  the  fog,  but  from  July  29  to 
August  30  there  was  sunshine  every  day,  and  often  calm  weather. 
Even  the  high  mountains  (5000  to  6000  feet)  around  Franz  Josef  fjord 
and  King  Oscar's  fjord  were  never  hidden  by  clouds  during  our  stay 
there.  It  was  also  very  fortunate  that  we  had  coal  enough,  for  our  way 
in  King  Oscar's  fjord  and  Franz  Josef  fjord  measured  1044  nautical 
miles.  When  leaving  Helsingborg,  May  25,  I  had  taken  237  sacks  of 
-coal  on  deck,  and  at  my  return  to  Stockholm  had  still  about  70  tons  on 
board.  As  to  the  search  for  Andree,  I  regard  it  as  proved  that  he 
has  not  come  to  this  coast ;  otherwise  we  should  necessarily  have 
found  some  traces  of  his  expedition,  but  as  such  were  wanting  from  70° 
to  75°  N.  lat.,  he  cannot  have  been  here. 

The  geographical  work  of  the  expedition  consists  of  the  mapping 
the  interior  of  Hurry  inlet,  the  discovery  of  King  Oscar's  fjord  with  its 
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many  branches,  and  the  mapping  on  1  :  200,000  of  this  great  fjord,  and 
the  whole  of  Franz  Josef  fjord.  The  maps  will  hereafter  be  totally 
different  from  their  present  appearance.  The  astronomical  observations 
at  Murray's  island  will  also  alter  the  position  in  longitude  of  the  Liverpool 
coast.  As  to  the  geological  work,  I  will  here  only  mention  the  discovery 
of  the  Silurian  and  Devonian  systems,  both  of  which  were  hitherto  un- 
known on  this  coast.  From  the  zoological  point  of  view,  we  have  secured 
twenty-eight  musk  oxen,  all  of  which  were  prepared  in  some  way  or 
another  so  that  we  had  skeletons,  skins,  all  the  interior  parts,  brains,  etc., 
brought  home.  Seventeen  polar  bears  and  nine  reindeer  were  also 
secured.  A  very  interesting  discovery  is  the  faot  that  the  white  polar 
wolves  have  made  an  invasion  around  the  northern  part  of  Green- 
land along  the  whole  coast,  at  least  to  Scoresby  sound,  where  two 
specimens  were  seen.  A  skin  w.as  procured  from  a  Norwegian  sealer 
at  Clavering  island.  The  reindeer  are  now  very  scanty  in  consequence 
of  their  having  been  killed  by  the  wolves.  Also  a  specimen  of  the 
lemming  (Myodes  torquatus)  was  obtained  in  King  Oscar's  fjord.  Besides, 
we  have  made  great  ornithological  collections,  and  have  dredged  every- 
where. North  of  Jan  May  en  an  Umbellularia,  whioh  measured  2  meters 
12  centimeters  in  length,  was  obtained.  Also  insects,  etc.,  were 
collected.  The  botanical  collections  are  very  complete,  and  some  speci- 
mens new  for  Greenland  or  the  coast  were  found,  of  which  I  only 
mention  Pleuropogon  Sabine /,  discovered  at  Hurry  inlet,  and  only  once 
before  found  in  Greenland  (by  myself  at  Cape  York,  1883).  Also  great 
collections  of  driftwood  were  made.  Hydrographical  researches  were 
made  as  well  during  our  journey  northwards  as  during  our  return 
journey  in  "  the  Norwegian  depth "  and  other  localities,  and  many 
hundred  bottle-letters  were  thrown  out  in  order  to  ascertain  the  ocean 
currents.  Astronomical  and  magnetical  determinations  were  made  at 
different  localities  on  the  coast.  An  interesting  ethnographical  collection 
was  made  in  the  old  huts  of  the  Eskimo,  who  formerly  lived  on  this 
coast,  and  eighteen  skulls  from  old  graves  were  brought  home. 


THE  SEVENTH  INTERNATIONAL  GEOGRAPHICAL  CONGRESS 

In  accordance  with  the  resolution  passed  at  the  Sixth  International 
Geographical  Congress  held  in  London  under  the  auspices  of  the  Royal 
Geographical  Society  in  1895,  the  Seventh  Congress  met  in  Berlin, 
where  all  arrangements  were  carried  out  by  the  Berlin  Geographical 
Society,  under  the  presidency  of  Baron  von  Richthofen.  The  prepara- 
tions for  the  Congress  and  the  preliminary  organization  have  been  referred 
to  frequently  in  recent  numbers  of  the  Journal.  The  building  of  the 
Prussian  Chamber  of  Deputies  ( Abgeordnetenhaus),  placed  at  the  disposal 
of  the  Congress  by  the  Prussian  Government,  formed  not  only  a  magnifi- 
cent but  a  most  comfortable  place  of  meeting;  The  ground  floor  contained 
No.  V.— November,  1899.  2  n 
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tables  for  issuing  programmes,  etc. ;  a  range  of  pigeon-holes  bearing  the 
numbers  of  members'  tickets  for  the  distribution  of  abstracts,  invita- 
tions, etc. ;  and  a  large  and  well-managed  cloak-room.  On  the  first 
floor  the  great  ball  for  tbe  general  meetings  occupied  the  centre,  while 
round  it  were  grouped  conversation-halls,  reading-rooms,  writing-room, 
restaurant,  and  a  suite  of  rooms  set  apart  for  lady  members  and 
associates.  Two  convenient  section  rooms  were  situated  on  the  second 
floor.  The  plan  of  the  meetings,  as  at  London,  inoluded  a  general 
gathering  in  the  forenoon  for  papers  of  general  interest,  and  three 
simultaneous  sectional  meetings  in  the  afternoon  for  papers  likely  to 
appeal  mainly  to  specialists.  In  addition  tbere  were  occasional  sub- 
sectional  meetings  in  smaller  rooms. 

The  general  work  of  the  Congress  was  carried  on  in  a  simpler 
manner  than  in  London,  the  daily  journal  being  superseded  by  a 
programme  giving  the  proceedings  for  every  day  issued  beforehand 
in  the  three  languages.  The  prominence  given  to  German  and  French 
in  the  written  and  spoken  business  of  the  Congress  in  London  was  not 
on  this  occasion  accorded  to  English  and  French.  The  gathering 
was  in  fact  less  representatively  international,  though  somewhat  more 
numerous  than  in  London.  The  total  membership  was  about  1600. 
Amongst  those  present  there  were  about  205  foreigners,  i.e.  natives 
of  countries  outside  the  German  Empire,  and  of  these  about  61  were 
British  subjects  and  20  Americans.  There  were  about  500  foreigners 
at  the  London  Congress. 

The  whole  setting  of  the  Congress  was  in  harmony  with  the 
splendour  of  the  place  of  meeting.  Social  attentions  of  almost  over- 
whelming generosity  were  shown  by  the  Imperial  Chancellor,  the  city 
of  Berlin,  and  the  Berlin  Geographical  Society ;  while  before  and  after 
the  meeting  the  members  who  took  part  in  the  various  excursions  were 
welcomed  with  the  most  lavish  hospitality  by  the  geographical  societies 
and  municipalities  of  all  parts  of  the  empire. 

An  informal  evening  gathering  on  September  27  served  as  a  prelude 
to  the  formal  opening  ceremonial  of  the  28th,  which  took  place  at 
10.30  a.m.,  when  the  members  met  attired  in  evening  dress  or  uni- 
form, and  addresses  of  welcome  were  presented.  The  patron  of  the 
Congress,  H.E.H.  Prince  Albrecht  of  Prussia,  spoke  in  the  name  of 
the  Emperor,  who  afterwards  exchanged  congratulatory  telegrams  with 
the  Congress;  and  the  Imperial  Chancellor,  Prinoe  Hohenlohe,  ex- 
pressed the  feelings  of  the  Empire.  Herr  Studt,  the  Prussian  Minister 
of  Education,  gave  a  welcome  on  behalf  of  the  Prussian  government, 
and  the  Burgermeister  of  Berlin  on  behalf  of  the  city.  The  President 
of  the  Congress,  Baron  Bichthofen,  then  delivered  an  inaugural  address, 
the  main  subject  of  which  was  the  progress  of  geography  during  the 
nineteenth  century,  and  for  this  a  vote  of  thanks  was  proposed  by  M. 
Semenoff,  seconded  by  Sir  Clements  Markham.      As  President  of  the 
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previous  Congress,  Sir  Clements  Markham  presented  the  report  of  the 
permanent  bureau,  and  laid  down  his  office  with  the  words — 

"  As  President  of  the  permanent  bureau  of  the  Sixth  International 
Geographical  Congress,  it  now  becomes  my  duty,  and  that  -  of  my  col- 
leagues, the  secretaries,  to  hand  oyer  the  work  to  our  successors,  and  to 
give  an  account  of  our  proceedings  during  the  four  years  of  our  tenure 
of  office. 

"  The  Siith  Congress  resolved  that  the  officers  of  each  Congress  should 
continue  to  act  until  the  meeting  of  the  succeeding  Congress,  to  carry 
out  the  resolutions  that  were  passed  as  far  as  possible,  and  to  present 
a  report  at  the  termination  of  their  period  of  office,  on  the  work  that 
had  been  done  in  the  interval.  That  report  is  now  presented  to  the 
Seventh  Congress,  and  will  be  considered  and  discussed  in  detail.  I 
trust  that  it  will  show  that  the  officers  of  the  Sixth  Congress  have 
endeavoured,  to  the  best  of  their  power,  to  carry  out  the  resolutions 
that  were  passed,  and  that  any  failure  to  attain  the  results  that  were 
desired  is  due  to  faulty  organization,  and  not  to  any  want  of  diligence. 
I  can  testify  to  the  zeal  and  ability  with  which  the  work  has  been  con- 
ducted by  the  able  secretaries  of  the  Sixth  Congress,  Dr.  Eeltie  and  Dr. 
Mill.  Their  experience  will  be  valuable  in  deciding  upon  any  improve- 
ments in  the  working  of  the  administration,  which  may  be  discussed 
and  inaugurated  during  the  sittings  of  the  Seventh  Congress.  I 
may  mention  one  difficulty  which  we  found  insuperable.  It  was  the 
assembly  of  international  committees  in  accordance  with  resolutions  or 
with  subsequent  recommendations.  This  difficulty,  no  doubt,  among 
other  points,  will  be  considered  and  remedied  by  the  wisdom  of  the 
authorities  of  the  Seventh  Congress.  Another  difficulty  was  to  induce 
the  various  geographical  societies  to  enter  into  correspondence,  or  to 
discuss  the  questions  raised  by  the  resolutions  passed  by  the  Congress. 
Scarcely  any  answers  were  received  to  the  letters  addressed  to  the 
societies  by  the  officers  of  the  Congress. 

"  In  spite  of  these  difficulties,  five  at  least  of  the  resolutions  entrusted 
to  the  officers  of  the  Sixth  Congress  have  been  successfully  carried  out. 

"  With  regard  to  the  tri angulation  in  Africa,  recommendations  are  sub- 
mitted in  our  report  for  the  consideration  of  the  Seventh  Congress.  But 
I  must  be  allowed  to  take  this  opportunity  of  referring,  in  high  terms 
of  praise,  to  the  German  triangulation  from  Nyasa  to  Tanganyika, 
carried  out  for  the  most  part  by  Dr.  E.  Kohlschiitter.  His  English 
colleague,  Major  Close,  bears  testimony  that  this  German  triangulation 
is  the  best  in  tropical  Africa. 

"  We  also  submit  recommendations  with  regard  to  the  proposed  map 
of  the  world  on  a  scale  of  1  :  1,000,000.  With  regard  to  the  third 
resolution,  we  came  to  the  conclusion  that  the  admirable  bibliography 
published  by  the  Berlin  Geographical  Society  fulfilled  all  the  require- 
ments. 

2  N  2 
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"  Four  other  resolutions  of  the  Sixth  Congress  have  been  eirried  o 
fully,  and  these  are  the  most  important.  It  was  desired  that  th« 
should  be  a  British  representative  on  the  International  Geodetic 
Association,  Through  the  exertions  of  the  officers  of  the  Sixth  Con- 
gress, the  appointment  of  such  a  representative  has  been  made.  It  waa 
desired  that  seismic  observations  Bhould  be  established.  They  have 
already  been  established  in  several  important  centres,  thanks  mainly  to 
the  exertions  of  Prof.  Milne.  The  bydrographic  researches  in  the  North 
sea,  the  importance  of  which  was  Tocognized  by  a  resolution  of  the 
Sixth  Congress,  will  shortly  be  undertaken,  as  the  result  of  the  Con- 
ference at  Stockholm,  under  the  combined  auspices  of  the  British, 
German,  and  Scandinavian  Governments. 

"  But  I  think  that  the  resolution  of  the  Sixth  Congress,  which  will  be 
most  thoroughly  and  satisfactorily  carried  out,  is  that  relating  to  tbe 
exploration  of  the  antarctic  regions.  Well-equipped  expeditions  will 
slart  from  England  and  from  Germany  in  1001,  with  funds  supplied 
both  by  the  liberality  of  private  individuals  and  by  grants  from  the 
respective  governments.  The  two  sources  of  supply  prove  that  these 
most  important  geographic  .1  enterprises  are  not  only  supported  by  the 
enthusiasm  of  the  peoples,  but  also,  owing  to  a  conviction  of  their  utility 
and  of  the  scientific  value  of  their  results,  by  the  two  governments. 

"I  trust  that  the  suggestions  in  our  report  will  point  the  way  to 
further    improvements    in    the    administrative    arrangements    of    tbe 


"It  is  now  my  very  agreeable  duty  to  resign  my  office  as  President  to 
so  distinguished  a  successor  as  Baron  KicLthofen,  now  President  of  the 
Seventh  International  Geographical  Congress.  His  leading  position  as 
one  of  tbe  first  of  living  geographers  reflects  prestige  and  honour  on  any 
assembly  over  which  he  may  preside  ;  and  we,  members  of  the  Seventh 
Congress,  have  to  give  him  our  mnst  especial  thanks  for  the  trouble  and 
pains  be  has  taken  to  render  this  Congress  a  great  success.  Under  his 
presidency  it  is  as  sure  to  lead  to  valuable  scientific  results  as  it  is  to 
be  agreeable  and  pleasant  to  its  members. 

"  There  is  only  one  source  of  regret,  and  that  is  the  absence,  through 
illness,  of  the  Baroness  Eichthofen,  who  is  so  well  known  to  so  many  of 
us,  and  who  will  be  missed  by  her  numerous  friends.  That  her  recovery 
will  be  speedy  and  cmiiplete  is,  I  am  sure,  the  earnest  hope  of  all  the 
members  of  this  Congress.  I  now  resign  my  office  as  President  into  the 
hands  of  my  illustrious  successor.  Baron  Ittchthofen." 

Altogether  the  programme  of  the  Congress  contained  150  papers,  a 
number  so  great  that  it  was  impossible  to  give  a  fair  chance  to  all,  and 
several  authors,  seeing  the  hopelessnoss  of  obtaining  a  hearing,  withdrew 
their  communications  or  gave  them  in  brief  abstract.  The  audiences 
were  remarkably  enduring,  permitting  many  papers  of  little  interest 
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to  be  prolonged  far  beyond  the  twenty  minutes  allotted  for  them ; 
but  the  result  was  the  curtailment  of  some  interesting  discussions. 
The  conclusions  of  most  of  the  more  important  papers-were  embodied 
in  resolutions,  which,  after  being  discussed  in  the  sectional  meetings, 
were  accepted  at  the  concluding  general  meeting;  the  resolutions  as 
finally  adopted  are  given  at  the  end  of  this  article.  For  the  rest,  it  is 
only  possible  to  refer  to  a  few  of  the  outstanding  papers.  The  most 
interesting  in  many  ways  was  Dr.  Nansen's  summary  of  the  scientific 
results  of  his  great  arctic  drift,  with  special  reference  to  the  depth  of 
the  North  Polar  basin,  and  the  temperature  and  circulation  of  waler  in 
the  arctic  sea.  Another  part  of  the  work  of  the  Fram  expedition  was 
dealt  with  by  Prof.  Mohn  of  Christiania,  who  discussed  the  meteoro- 
logical observations  in  detail. 

The  approaching  antarctic  explorations  were  the  subject  of  two 
papers  and  some  discussion.  Dr.  Erich  von  Drygalski,  the  designated 
leader  of  the  German  expedition,  described  the  general  soheme  of  the 
intended  work,  and  submitted  a  detailed  description  of  the  vessel  and 
her  equipments.  Sir  Clements  Markham  described  the  methods  and 
plans  of  the  British  expedition,  and  both  speakers  laid  stress  on  the 
importance  of  co-operation  in  the  work  of  antarctio  exploration  on  the 
part  of  the  two  expeditions.  M.  Arctowski  gave  a  short  account  of 
the  scientific  results  of  the  Belgica;  and  Prof.  Nielsen,  of  Christiania, 
described  the  voyage  of  the  Southern  Cross  to  Cape  Adare. 

Oceanographical  papers  and  discussions  were  a  distinct  feature  of  the 
Congress.  The  Valdivia  expedition  was  dealt  with  by  its  leader,  Prof. 
Chun  ;  the  Prince  of  Monaco  described  his  cruise  of  last  summer  on  the 
coast  of  Spitsbergen ;  and  Sir  John  Murray  discussed  the  distribution  of 
deep-sea  deposits.  Questions  of  uniformity  in  international  usige  as  to 
nomenclature  and  methods  of  workiDg  received  a  good  deal  of  attention ; 
and  as  regards  oceanographers,  the  representation  at  the  Congress  was 
remarkably  complete  and  international. 

Other  departments  of  physical  geography  were  also  well  represented. 
Professors  de  Lapparent,  Penck,  and  Davis  dealt  in  masterly  fashion 
with  various  points  of  geomorphology ;  Professor  Gerland  and  others 
took  up  the  question  of  seismology,  and  advocated  the  more  earnest 
international  study  of  earthquake  phenomena ;  while  Baron  de  Geer, 
Prof.  Wahnschaffe,  and  others  gave  attention  to  glacial  phenomena. 
Many  important  papers  on  plant-geography  were  read  by  well-known 
specialists,  including  Professors  Engler,  Drude,  Warburg,  Nehring,  and 
Krasnoff,  and  this  subject  was  perhaps  the  most  thoroughly  discussed 
with  the  exception  of  oceanography. 

Besides  a  considerable  number  of  travel  papers  by  German  explorers 
of  repute,  there  were  several  valuable  communications  on  the  physical 
structure  of  particular  regions.  Thus  M.  Obrucheff  discussed  the 
mountain  systems  of  the  Trans-Baikal  region  of  Siberia  on  the  basis  of 
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journeys  carried  out  between  1895  and  1898,  and  Dr.  Philippson  dealt 
similarly  with  the  iEgean  region. 

Historical  geography  olaimed  several  weighty  expositions,  one  by 
Prof.  Katzel  on  the  origin  and  distribution  of  the  Indo-Germanio  peoples, 
and  one  by  Prof.  Sieglin  on  the  ancient  discovery  of  England,  being 
specially  worthy  of  remark.  In  anthropogeography  there  were  also 
many  important  papers,  and  geography  in  education  claimed  its  due 
amount  of  attention. 

While  it  would  be  impossible  to  give  a  list  of  the  150  or  more  papers 
presented  to  the  Congress,  it  is  interesting  to  notice  those  contributed 
by  English-speaking  people  who  took  part  in  the  scientific  -work  of  the 
meeting  to  a  greater  extent  than  at  any  of  the  previous  Congresses 
— that  in  London,  of  course,  excepted.     These  papers  were — 

Sir  Clements  Markham,  On  the  British  Antarctic  Expedition. 

Mr.  John  MacEwan,  The  Geographical  Distribution  of  the  Tea-plant. 

Mrs.  Zelia  Nuttall  (Cambridge,  Mass.),  On  the  Plans  of  the  Ancient 
American  Cities. 

Sir  John  Murray,  The  Distribution  of  Deep-sea  Deposits. 

Dr.  EL  E.  Mill,  On  the  Adoption  of  Metric  Units  in  Scientific  Geo- 
graphical Work ;  and  On  the  Terminology  of  the  Forms  of  Sub- 
Oceanic  Belief. 

Major  F.  J.  S.  Cleeve,  A  System  of  comparing  Geographical  Distances. 

Prof.  W.  M.  Davis  (Harvard),  The  Geographical  Cycle. 

Mrs.  Gordon,  On  the  Basins  of  Southern  Europe. 

Mr.  Vaughan  Cornish,  Association  of  the  Study  of  Waves  to  Geography. 

Dr.  J.  Scott  Keltie,  On  the  Desirability  of  obtaining  more  Accurate 
Knowledge  of  the  Population  of  Countries  where  there  is  no 
Organized  Census. 

Dr.  F.  Boas  (New  York),  The  Jesup  North  Pacific  Expedition. 

Miss  Owen  (St.  Joseph,  Mo.),  The  Bluffs  of  the  Missouri  Biver. 

Mr.  Poulteney  Bigelow  (New  York),  Colonial  Systems. 

General  Greely  (Washington),  Communication  of  Papers  on  different 
Departments  of  the  Geographical  Work  of  the  United  States 
Government. 

Mr.  A.  L.  Kotch  (Boston),  On  Observations  on  the  Upper  Atmosphere. 

In  addition  to  these  authors  an  active  part  was  taken  in  the  dis- 
cussions of  the  Congress  by  Mr.  J.  Y.  Buchanan,  Mr.  E.  G.  Bavenstein 
Mr.  B.  V.  Darbishire,  Dr.  Bryant  (Philadelphia),  and  Mr.  Steinthal. 

There  were  no  official  delegates  to  the  Congress  either  from  ooun tries 
or  societies,  but  the  president  of  the  leading  geographical  society  of 
each  country,  if  present,  was  considered  as  in  a  special  sense  represent- 
ing that  country.  The  whole  proceedings  of  the  Congress  were 
simplified  by  abandoning  many  of  the  formalities  formerly  considered 
necessary;    but,   as    in    previous   congresses,   formal    resolutions    were 
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passed  embodying  the  results  of  the  deliberations,  and  suggesting 
directions  in  which  progress  can  be  made.  The  following  is  a  list  of 
the  resolutions  passed  as  distributed  at  the  concluding  meeting  of  the 
Congress.  In  addition  to  those  mentioned,  some  committees  of  specialists 
were  appointed  for  particular  subjects.  The  resolutions  are  arranged 
according  to  the  departments  of  geography  with  which  they  deal. 

BesolutioNs  of  the  Seventh  International  Congress. 

International  Cartographic  Association. — The  Congress  looks  upon  the 
foundation  of  an  International  Cartographic  Association  as  desirable, 
and  appoints  a  committee  to  undertake  preliminary  arrangements. 

Map  of  the  World  on  the  scale  1 :  1,000,000. — The  Congress  considers 
that  a  uniform  map  of  the  world,  on  a  scale  of  1 :  1,000,000,  would  be 
useful  and  desirable,  each  sheet  of  the  map  being  bounded  by  meridians 
and  parallels.  The  permanent  bureau  of  the  Congress  is  charged  with 
taking  preliminary  steps  for  the  construction  of  such  a  map,  and  first  of 
all  with  the  production  of  a  projection,  showing  the  lines  of  latitude 
and  longitude  on  the  proper  scale  for  the  various  sheets. 

Population  Maps. — The  Congress  considers  the  construction  of  statis- 
tical population  maps  to  be  extremely  desirable.  It  nominates  an 
international  committee,  with  the  right  of  adding  to  its  number,  charged 
with  laying  down  the  fundamental  rules  for  such  maps,  and  to  com- 
municate with  the  geographers  of  different  countries  with  the  view  of 
securing  the  establishment  of  national  committees,  which  should  take  in 
hand  the  production  of  such  maps. 

Data  for  the  Construction  of  Maps. — The  Congress  desires  that  the 
publication  of  all  new  geographical  material  should  be  accompanied  by 
particulars  as  to  the  method  of  surveying,  the  instruments  employed, 
and  their  verification,  the  calculation  of  astronomical  positions  with  their 
probablo  errors,  and  the  method  of  utilizing  these  data  in  the  construc- 
tion of  the  maps.  Also  that  the  maps  issued  by  scientific  men,  or  by 
official  or  private  geographical  institutions,  should  be  accompanied  by 
notes  stating  at  least  the  chief  data  used  in  constructing  the  maps,  and 
indicating  the  parts  of  the  maps  which  are  based  on  more  or  less  satis- 
factory material. 

Natural  Scale  for  Maps. — The  Congress  expresses  an  urgent  wish 
that  all  maps  and  charts — even  those  issued  in  countries  using  English 
or  Russian  measures — should  bear  in  addition  to  the  graphic  scale  the 
statement  of  the  linear  scale  in  the  form  of  the  ratio  between  the  map 
and  the  region  it  represents  (e.g.  1 :  500,000) ;  and  that  this  natural 
scale  be  quoted  in  all  catalogues  of  maps.  The  bureau  of  the  Congress 
is  charged  with  bringing  this  resolution  to  the  knowledge  of  the  various 
governments. 

Antarctic  Exploration. — Having  considered  the  division  of  the  work 
of  the  approaching  antarctic  expeditions  as  described  in  the  reports 
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which  have  been  submitted,  the  Congress  considers  that  a  satisfactory 
method  of  international  co-operation  has  been  arrived  at  with  regard 
to  physico- geographical,  geological,  geodetic,  and  biological  investiga- 
tions. With  regard  to  meteorological  and  magnetic  work,  the  Congress 
feels  that  it  is  desirable  to  arrive  at  a  closer  agreement,  and  nominates 
an  international  committee  with  the  object,  (1)  of  determining  the  scope 
and  methods  of  investigation  of  the  magnetic  and  meteorological  obser- 
vations to  be  carried  out  by  the  expeditions  themselves,  and  (2)  of 
organizing  a  series  of  simultaneous  and  inter-communicated  observations 
at  points  favourably  situated  outside  the  antarctic  region. 

Observations  on  Drift-ice. — Recognizing  the  importance  of  knowing 
the  yearly  variations  in  the  extent,  form,  and  amount  of  drift-ice,  the 
Congress  urgently  appeals  to  the  hydrographic  and  meteorological 
institutions  of  all  countries  whose  maritime  commerce  traverses  regions 
where  drift-ice  occurs,  to  institute  international  observations,  and  unify 
the  results  by  communicating  them  to  a  central  office.  The  Danish 
Meteorological  Institute  in  Copenhagen  is  indicated  as  the  most  appro- 
priate centre  for  collecting  data  as  to  ice  in  the  northern  seas.  The 
Congress,  therefore,  appeals  to  other  similar  institutes,  (1)  to  induce 
the  masters  of  vessels  to  undertake  observations  on  drift-ice;  (2)  to 
provide  ship-masters  with  special  forms  for  recording  observations  as 
supplied  by  the  Danish  Meteorological  Institute;  (3)  to  urge  on  the 
ship-masters  the  importance  of  filling  up  these  forms  and  posting  them 
at  the  first  opportunity,  either  direct  to  Copenhagen,  or  through  the 
corresponding  institution  in  their  own  country. 

Terminology  and  Nomenclature  of  Sub-oceanic  Relief. — The  Congress 
nominates  an  international  committee  on  the  nomenclature  of  sub- 
oceanic  relief,  charged  with  the  preparation  of  a  bathymetrical  map  of 
the  ooeans  in  accordance  with  the  purpose  of  the  oommittee.  The  map 
to  be  published  not  later  than  the  meeting  of  the  next  Congress. 

Uniformity  in  Measures. — The  Congress  expresses  the  hope  that  a 
uniform  system  of  measures  will  be  used  in  all  geographical  researches 
and  discussions,  and  recommends  that  the  metric  system  of  weights  and 
measures  be  so  employed. 

Uniformity  in  Thermometer  Scales. — The  Congress  expresses  the  hope 
that  in  scientific  publications  the  thermometric  graduation  of  Celsius 
should  be  employed,  or  at  least  that  the  equivalents  on  the  Celsius  scale 
be  added  to  the  figures  published  according  to  the  Fahrenheit  and 
Keaumur  system  f. 

Decimal  Division  of  Time  and  Angles. — The  Congress  considers  it 
desirable  to  retain  the  present  system  of  the  division  of  time,  as  well  as 
that  of  the  circle,  into  360°,  but  admits  that  the  possibility  of  a  new 
system  of  dividing  angles  may  be  further  studied.  It  offers  no  objection 
to  the  decimal  subdivision  of  the  degree  when  that  appears  to  be 
useful. 
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International  Seismological  Observations. — The  Congress  declares  itself 
favourable  to  the  establishment  of  an  international  seismological  society, 
and  appoints  a  permanent  committee  for  international  earthquake  study. 

Phyto-geographical  Terminology. — The  Congress  appoints  a  preliminary 
committee  of  biogeographers,  resident  in  or  near  Berlin,  charged  with  the 
working  out  on  the  simplest  system  possible  of  a  uniform  nomenclature 
of  plant-formations,  the  preliminary  scheme  to  be  submitted  to  German 
and  foreign  specialists,  and  the  finally  corrected  result  to  be  laid  before 
the  next  Congress. 

Nomenclature  of  Oceanic  Islands. — The  Congress  expresses  the  opinions, 

(1)  that  native  names  should  be  preserved  even  amongst  the  Pacific 
islands,  where  the  names  will  have  to  be  investigated  with  great  care ; 

(2)  where  there  are  no  native  names,  or  where  they  cannot  be  deter- 
mined with  certainty,  the  names  given  by  the  first  discoverer  should  be 
employed  until  further  notice;  (3)  the  arbitrary  ohange  of  historical 
names  which  have  been  long  in  use,  and  are  universally  known  and 
accepted  in  scientific  writings,  is  viewed  both  as  impious  and  as  con- 
fusing to  science  and  commerce,  and  the  practice  should  be  opposed  by 
every  means ;  (4)  incorrect  and  arbitrarily  formed  names  ought  to  be 
discarded  in  favour  of  native  names,  or  at  least  of  names  the  use  of 
which  may  be  justified. 

Population  of  Unorganized  Countries. — The  Congress  recognizes  the 
desirability  of  obtaining  the  data  for  a  more  exact  estimate  than  now 
exists  of  the  population  of  countries  in  which  there  are  no  means  of 
taking  a  regular  census,  and  instructs  the  Permanent  Bureau  to  bring 
the  matter  to  the  notice  of  such  governments  as  have  foreign  possessions, 
either  directly  or  through  the  medium  of  geographical  societies.  In 
doing  so  attention  should  be  drawn  to  the  scheme  proposed  by  Dr.  Kiaer 
of  the  Norwegian  Statistical  Bureau,  and  the  Permanent  Bureau  might 
also  communicate  with  the  committee  on  the  subject  appointed  by  the 
International  Statistical  Congress  held  in  Christiania. 

International  Geographical  Bibliography. — The  Congress  is  of  opinion 
that  the  Bibliotheca  Geographical  published  annually  by  the  Berlin 
Geographical  Society,  should  be  accepted  as  realizing  in  a  thoroughly 
satisfactory  manner  the  requirements  of  an  international  bibliography 
of  geography. 

T/*e  Lost  Leichhardt  Expedition. — The  German  consul  in  Sydney 
having  announced  that  an  expedition  is  being  organized  in  the  Austra- 
lian colonies  with  the  sole  object  of  seeking  for  the  remains  of  Dr. 
Leichhardt's  expedition,  which  was  lost  in  the  interior  of  Australia  fifty- 
two  years  ago,  the  Congress,  meeting  in  the  immediate  neighbourhood 
of  the  birthplace  of  the  unfortunate  explorer,  takes  the  opportunity  of 
expressing  its  sympathy  with  the  aims  of  the  proposed  search  expedition, 
and  wishing  it  a  successful  result. 
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GEOGRAPHY  AT  THE  BRITISH  ASSOCIATION,  DOVER,   1899. 

The  object  of  holding  the  meeting  of  the  British  Association  this  year 
at  Dover  was  mainly  to  seize  the  opportunity  of  imparting  to  it  a 
quasi-international  character,  by  fraternizing  with  the  French  Associa- 
tion, which  met  at  the  same  time  at  Boulogne.  As  regards  the  Geo- 
graphical Section,  the  intention  failed  of  its  purpose,  for  no  member  of 
the  French  Association  visited  the  section-room.  The  work  of  the 
section  was  heavily  handicapped,  and  the  audiences  reduced  far  below 
the  average  of  recent  years,  by  the  unfortunate  situation  and  nature  of 
the  hail  provided  for  its  meetings.  The  work,  however,  was  carried  on 
with  considerable  energy,  and  some  of  the  discussions  were  of  real  value. 

The  officials  of  the  section  were  as  follows  : — 

President:  Sir  John  Murray,  k.c.b.,  f.r.s.  Vice-Presidents:  Colonel 
6.  Earl  Church ;  Major  L.  Darwin,  Sec.  r.g.s.  ;  Sir  John  Farquharson, 
k.c.b.  ;  Sir  Joseph  Hooker,  k.c.s.i.  ;  LI.  W.  Longstaff;  Admiral  Sir 
Erasmus  Ommanney.  Secretaries:  H.  N.  Dickson  and  Hugh  Robert 
Mill,  D.sc.  (Recorder).  Committee  :  Colonel  F.  Bailey ;  J.  Y.  Buchanan, 
f.r.s. ;  Yaughan  Cornish;  H.  T.  Crook;  Prof.  R.  A.  Gregory;  Dr.  J. 
Scott  Keltie ;  George  R.  M.  Murray,  f.r.s.  ;  Staff-Corn.  Dubois  Phillips, 
r.n. ;  B.  Leigh  Smith;  Eli  Sowerbutts ;  G.  J.  Symons,  f.r.s.;  Coutts 
Trotter. 

Meetings  of  the  seotion  were  held  on  five  days,  and  twenty-six 
papers  were  read.  A  condensed  diary  of  the  proceedings  will  serve  to 
show  the  character  of  the  work  submitted. 

Thursday,  September  14. — Sir  John  Murray  read  his  presidents!  address, 
whioh  was  printed  in  full  in  the  Journal  for  October. 

Admiral  Makaroff,  of  the  Imperial  Russian  Navy,  gave  a  most  in- 
teresting account  of  the  trial  trip  of  the  great  ice-breaking  steamer 
Yermak,  in  the  polar  pack  north  of  Spitsbergen.  He  found  that  the 
steamer  was  able  to  make  her  way  through  ice  having  a  thickness  of  as 
much  as  14  feet,  and  he  believed  that  vessels  of  this  type  had  a  great 
future  before  thorn  in  polar  exploration.  The  powerful  winches  and 
derricks,  with  which  the  ship  was  provided,  enabled  large  masses  of  ioe 
to  be  turned  over  for  the  examination  of  the  effects  of  water  on  the 
lower  surface,  and  to  be  hoisted  on  deck  for  experiments  as  to  the 
internal  temperature  and  the  effects  of  gradual  melting. 

A  paper  by  Prof.  J.  Milne,  f.r.s.,  was  read,  in  the  absence  of  the 
author,  its  subject  being  "  Seismology  in  Relation  to  the  Interior  of 
the  Earth." 

Mr.  W.  S.  Bruce,  who  had  just  returned  from  a  cruise  on  the  Prince 
of  Monaco's  yacht  Princesse  Alice  to  Spitsbergen,  gave  a  short  account  of 
the  ocjeano graphical  observations  which  he  had  carried  out  during  several 
recent  years  on  different  parts  of  the  Barents  sea. 

The  eighth  report  of  the  Committee  on  the  Climate  of  Tropical 
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Africa,  drawn  up  by  Mr.  E.  G.  Ravenstein,  was  read,  and  the  copy  of 
observations  and  notes  from  a  large  number  of  stations  was  laid  on  the 
table.     The  report  is  as  follows : — 

Meteorological  returns  have  reached  your  committee,  in  the  course  of  last  year, 
from  forty  stations  in  Africa. 

Niger  Territories. — One  year's  observations  from  Old  Calabar  have  been  re- 
ceived from  Mr.  E.  G.  Fenton,  the  medical  officer.  We  regret  that  no  information 
respecting  the  interior  of  the  country  has  become  available. 

British  Central  Africa. — The  scientific  department,  under  the  zealous  direction 
of  Mr.  J.  McClounie,  is  now  in  full  working  order,  and  full  reports  have  been 
received  for  two  stations  of  the  second  order,  namely,  Zomba  on  the  highland, 
and  Fort  Johnston  on  the  lake  level,  as  also  reports,  more  or  less  complete,  from 
twenty-two  other  stations.  Mr.  McClounie  hopes  to  be  able,  in  the  course  of  the 
present  year,  to  equip  two  more  stations  of  the  second  order,  namely,  Ghinde  on  the 
coast,  and  another  station  on  the  lake.  He  has  attempted  to  make  two-hourly 
observations  on  term  day?,  but  as  the  exposure  in  the  morning  air  resulted  in  fever, 
he  has  given  up  the  attempt. 

We  have,  in  addition,  received  three  years'  registers  for  Lauderdale,  from 
our  most  faithful  correspondent,  Mr.  John  W.  Moir,  as  also  fifteen  months* 
record  from  Eambola,  a  station  of  the  London  Missionary  Society,  near  the 
southern  extremity  of  Tanganyika.  The  observer  at  the  latter  place  is  Dr.  James 
F.  Mackay. 

British  East  Africa. — Returns  from  eight  Government  stations  have  been  re- 
ceived. These  returns  are,  of  course,  most  welcome,  and  they  speak  well  for  the 
zeal  of  Mr.  Craufurd  and  the  officers  working  under  him;  but  considering  the 
practical  importance  of  meteorological  work,  it  is  much  to  be  desired  that  some- 
thing more  should  be  done.  Let  us  hope  that  the  satisfactory  working  of  a 
*' Scientific  Department"  in  the  South  African  Protectorate  may  induce  the 
authorities  to  organize  a  similar  institution  for  East  Africa  and  Uganda.  As  a 
proof  of  the  high  value  placed  upon  work  of  this  kind  in  the  neighbouring  German 
Protectorate,  we  may  state  that  a  professional  meteorologist  has  beea  appointed  as 
inspector,  and  that  there  are  now  at  work  twenty-six  stations,  including  two  of  the 
first  and  seven  of  the  second  order. 

We  are  likewise  in  receipt  of  rainfall  observations  made  by  the  Rev.  R.  M. 
Ormerod  at  Golbanti,  on  the  Tana  river. 

The  Old  Scottish  Missionary  Station  at  Eibwezi  has  been  abandoned,  and  the 
missionaries  have  removed  to  a  new  station  in  Kikuyu,  whence  three  months' 
observations  have  already  been  forwarded. 

Uganda. — The  valuable  observations  on  the  level  of  the  Victoria  Nyanza  have 
been  resumed  since  the  suppression  of  the  mutiny. 

Mr.  G.  W.  Hobley  has  forwarded  two  years'  record  of  the  rainfall  at  Mumia's, 
the  headquarter  station  at  Eavirondo. 

Our  earth  thermometer  has  accompanied  Captain  Austin  during  his  journey  to 
Lake  Rudolf,  but  no  record  of  work  done  has  hitherto  been  received. 

Friday,  September  15. — Dr.  H.  R.  Mill  read  some  notes  on  the  voyage 
of  Sir  George  Nevmes's  polar  yacht  Southern  Cross  from  Hobart  to  Cape 
Adare  with  Mr.  Borchgrevinck's  expedition  on  board. 

M.  Arctowski  gave  a  short  account  of  the  voyage  of  the  Belgica,  and 
laid  down  the  following  suggestions  for  further  antarotio  exploration : — 
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"  At  the  present  day  it  is  impossible  to  consider  the  land  alone ;  the 
whole  antarctic  area  exhibits  phenomena  which  remain  very  imperfectly 
known.  I  refer  specially  to  the  great  questions  of  atmospheric  circula- 
tion, climate,  circutn polar  oceanography,  and  magnetic  conditions. 
Hence  antarctic  expeditions  mast  be  conducted  in  three  ways — 

"  1.  A  system  of  fixed  stations  arranged  between  the  edge  of  the 
continent  and  the  zone  of  ice.  These  stations  should  be  supplied  with 
all  necessary  magnetic  and  meteorological  instruments,  and  continue  at 
work  simultaneously  for  one  year  at  least. 

"  2.  Daring  the  same  year  two  polar  expeditions  should  set  out  on 
opposite  sides  towards  the  south  pole.  This  would  involve  two  vessels 
strong  enough  to  withstand  the  pack  and  equipped  for  wintering. 

"  3.  Finally,  a  oircumpolar  expedition,  planned  to  follow  the  edge  of 
the  pack  right  round,  and  specially  equipped  for  oceanographical  and 
zoological  work.  This  expedition  would  also  survey  the  accessible  parts 
of  the  antarctic  coast. 

"Such  a  system  of  exploration  must  necessarily  be  the  work  of  several 
nations.  Weyprecht's  idea  should  be  revived  and  followed.  Antarctic 
exploration  must  be  conducted  systematically,  and  it  ought  to  be  inter- 
national. A  series  of  circumpolar  stations,  where  comparable  and 
simultaneous  observations  are  carried  on,  would  make  the  results  of  the 
British  and  German  antarctic  expeditions  remarkably  complete,  and 
vastly  enhance  their  value.  I  should  suggest  the  following  arrange- 
ment of  stations.  A  polygon  of  stations  should  unite  South  America 
and  the  antarctio  lands.  The  path  of  the  cyclonic  storms  passes  to  the 
south  of  Cape  Horn,  and — at  least,  during  part  of  the  year — to  the  north 
of  Palmer  Land.  The  polygon  should  include  stations  on  the  east  and 
west  coasts  of  Graham  Land  and  one  of  the  South  Shetland  islands,  on 
South  Orkney  and  on  one  of  the  Sandwich  islands,  together  with 
stations  at  Cape  Pillar,  Cape  Virgins,  Cape  Horn,  Staten  island,  and 
the  Falklands.  With  such  a  system  excellent  observations  could  be 
made  on  the  cyclones,  which  seem  to  travel  in  the  general  direction  of 
the  upper  winds  from  west  to  east,  and  to  follow  the  outline  of  Alexander, 
Graham,  and  Palmer  Lands.  Between  South  America  and  the  antarctic 
land  there  is  a  belt  of  low  pressure,  which  seems  to  encircle  the  antarctic 
region  where  there  is  apparently  a  permanent  anticyclone;  but  observa- 
tions are  wanting  to  determine  the  associated  conditions  of  atmospheric 
circulation.  It  seems  scarcely  necessary  to  insist  on  the  advantages 
which  two  other  polygons  of  stations  would  present,  one  to  the  south 
of  the  Indian  ocean,  the  other  between  New  Zealand  and  Victoria  Land. 
The  second  polygon  would  be  formed  by  the  islands  of  Prince  Edward, 
Crozet,  Kerguelen,  and  a  station  on  Enderby  Land.  The  third  polygon 
would  include  the  Balleny,  Macquaiie,  and  Auckland  islands.  This 
would  be  a  particularly  interesting  polygon  on  account  of  its  comparative 
proximity  to  the  magnetic  pole. 
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u  The  two  vessels  designed  to  winter  in  the  pack  should  approach 
along  the  meridians  of  145°  W.  and  35°  E,  Imprisoned  in  the  pack, 
as  the  Belgica  was,  these  vessels  would  be  able  to  carry  on  ooeanographioal 
and  zoological  work,  and  also  to  collect  magnetic  and  meteorologioal 
observations,  thns  adding  two  stations  near  the  pole  to  the  various 
polygons.  From  the  meteorologioal  point  of  view  it  would  be  extremely 
interesting  for  these  vessels  to  reaoh  high  latitudes,  for  the  region  near 
the  pole  will  probably  differ  greatly  from  the  northern  edge  of  the 
antarctic  lands  in  everything  regarding  atmospheric  pressure,  wind,  and 
storms. 

"  As  to  the  oircumpolar  expeditions,  I  think  that  the  vessel  intended 
for  this  purpose  should  be  quite  independent  of  those  which  penetrate 
the  pack.  The  region  is  too  great  to  admit  of  the  whole  voyage  being 
completed  in  one  season — three  would  probably  be  necessary." 

Mr.  J.  Y.  Buchanan,  f.r.s.,  gave  an  aocount  of  the  chemical  and 
physical  work  to  be  undertaken  on  an  antarctic  expedition.  The  paper 
is  given  in  full  in  the  present  number  of  tbe  Journal. 

Mr.  George  Murray,  F.R.S.,  spoke  of  the  botanical  work  which  should 
be  undertaken  on  an  antarctic  expedition,  and  incidentally  referred  to 
the  probable  cost  of  ships  and  equipment  for  a  scientific  voyage  in  the 
far  south. 

A  discussion  on  antarctic  exploration  followed  the  reading  of  these 
papers.  Prof.  Eiicker,  Secretary  of  the  Royal  Society,  said  that  what  he 
desired  as  a  magnetician  was  not  so  much  a  series  of  very  elaborate 
observations  at  fixed  stations  as  a  general  magnetic  survey  round  the 
whole  region  on  a  simple  scale  carried  out  from  a  w,  oden  ship.  Of  course, 
it  would  be  best  if  it  were  found  possible  to  combine  fixed  stations  and 
a  cruising  survey. 

Major  Darwin  said  that  two  principles  ought  to  guide  all  the  plans 
for  antarctic  exploration — (1)  if  a  ship  is  specially  built  for  navigating 
the  ice-laden  antarctic  water*,  she  should  spend  the  whole  of  her 
available  time  in  those  waters ;  (2)  the  greatest  unknown  factor 
should  be  attacked — this  was  undoubtedly  the  antarctic  continent,  the 
exploration  of  which  ought  to  be  undertaken  deliberately  and  thoroughly. 

Dr.  Koettlitz,  surgeon  to  the  Jackson-Harmsworth  expedition,  laid 
stress  on  the  absolute  necessity  of  expert  supervision  in  the  preparation  of 
all  preserved  foods  for  an  antarctic  expedition. 

Dr.  H.  0.  Forbes  read  the  report  of  the  committee  on  the  exploration 
of  Sokotra,  describing  his  recent  visit  to  that  island. 

Mrs.  W.  R.  Kickmers  gave  an  account  of  the  recent  journey  whioh 
she  made  with  her  husband  to  East  Bokhara,  and  exhibited  a  series  of 
particularly  fine  lantern  slides  of  the  scenery  of  the  region. 

Mr.  0.  H.  Howarth  read  a  paper  on  a  journey  in  Western  Oaxaoa, 
Mexico,  an  abstract  of  which  will  appear  in  the  Journal. 

Dr.  G.  Schott  gave  an  account  of  the  meteorology  and  oceanography  of 
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the  Valdivia  expedition,  the  main  outlines  of  which  were  published  in 
the  Journal  for  June,  vol.  xiii.  p.  640  ;  and  he  illustrated  the  paper  by 
some  remarkable  photographs  of  Bouvet  island  and  of  antarctic 
icebergs. 

Mr.  H.  N.  Dickson  discussed  the  temperature  of  the  sea  round  the 
British  coasts  in  relation  to  the  temperature  of  the  air. 

Monday,  September  18. — Sir  John  Murray  and  Mr.  F.  P.  Pullar 
described  the  work  they  are  engaged  in  on  the  Scottish  fresh-water 
lakes,  the  systematic  sounding  of  which  they  have  undertaken.  The 
sounding-machine  devised  by  Mr.  Pullar  was  exhibited  and  its  action 
explained,  and  bathymetrical  maps  of  a  number  of  the  lochs  -were 
shown. 

Sir  John  Murray  and  Mr.  Irvine  submitted  a  paper,  entitled  "  The 
Distribution  of  Nitrogen  and  Ammonia  in  Ocean  Water." 

Mr.  H.  N.  Dickson  described  the  present  state  of  his  elaborate  research 
on  the  temperature  and  salinity  of  the  surface-water  of  the  North  Atlantic 
during  1896  and  1897. 

Dr.  H.  B.  Mill  put  forward  a  tentative  scheme  for  a  terminology  of 
the  forms  of  suboceanio  relief.     He  said — 

44  It  is  obvious  that  there  are  two  great  classes  of  forms,  elevations 
above  and  depressions  below  the  general  level  of  the  ocean  floor  ;  but  the 
question  is  how  many  subdivisions  of  each  can  be  recognized  as  dis- 
tinctive and  deserving  of  generic  names.  I  am  inclined  to  put  forward 
tentatively  the  following  general  scheme  of  terminology,  premising  that 
no  attempt  be  made  to  localize  any  precise  type  of  form  unless  a 
considerable  number  of  soundings  exists  to  define  it : — 

"Depression. — The  general  term  for  any  hollow  of  the  ocean  floor. 

"  Basin, — A  relatively  wide  depression,  with  comparatively  gently 
sloping  sides. 

44  Caldron. — A  relatively  wide  depression,  with  comparatively  steeply 
sloping  sides. 

44  Furrow. — A  relatively  narrow  depression,  with  comparatively  gently 
sloping  sides. 

44  Trough. — A  relatively  narrow  depression,  with  comparatively  steeply 
sloping  sides. 

44  Wall. — Any  submarine  slope  comparable  in  steepness  to  a  precipice 
on  land. 

44  Floor. — Any  very  gentle  submarine  slope  or  nearly  level  surface. 

"Elevation. — Any  inequality  above  the  general  level  of  the  ocean  floor. 

44  Rise. — A  relatively  narrow  elevation. 

44  Bank. — A  relatively  wide  elevation. 

44  Shoal. — An  elevation  coming  within  5  fathoms  of  the  surface,  so  as 
to  be  a  danger  to  shipping. 

44  Shelf. — A  nearly  horizontal  bank  attached  to  the  land  and  bordered 
seaward  by  a  much  more  abrupt  downward  slope." 
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Sir  John  Farquharson,  late  Director-General  of  the  Ordnance  Surrey, 
gave  a  most  comprehensive  account  of  the  work  of  the  national  survey 
during  the  last  twelve  years,  which  will  be  submitted  to  the  Royal 
Geographical  Society  in  an  ampler  form,  accompanied  by  a  carefully 
selected  collection  of  British  and  foreign  maps,  during  the  current 
session.  The  work  of  the  survey  was  criticized  by  Mr.  H.  T,  Crook, 
who  was  replied  to  by  Sir  John  Farquharson  and  by  Colonel  Johnston, 
the  Director-General  of  the  Survey. 

Mr.  Yaughan  Cornish  read  a  paper  on  the  sand-dunes  surrounding 
the  delta  of  the  Nile,  comparing  them  with  the  small  sand-dunes  he  had 
previously  studied  on  the  south  coast  of  England,  and  explaining  their 
size  and  grouping  by  reference  to  the  direction  of  the  prevailing  wind 
and  the  distribution  of  moisture  in  the  soil. 

Tuesday,  September  19,  1899. — Tuesday  was  devoted  mainly  to  travel 
papers.  Dr.  A.  C.  Haddon,  f.r.8.,  under  the  title  of  "  Anthropogeo- 
graphical  Notes  on  New  Guinea  and  Sarawak,*'  treated  some  of  his 
observations  during  the  recent  Cambridge  anthropological  expedition 
in  their  geographical  bearings,  showing  how  the  occupations  and 
manner  of  life  of  the  primitive  peoples  he  had  been  studying  were 
direct  consequences  of  their  geographical  environment. 

Mr.  W.  R.  Rickmers  described  his  journey  in  the  Karoh-Chai 
mountains  of  Transcaucasia,  a  fuller  account  of  which  will  be  presented 
to  the  Society. 

Captain  Wellby  gave  a  fascinating  account  of  his  recent  journey 
through  the  borders  of  Abyssinia,  a  fuller  report  of  which  will  be 
presented  to  the  Royal  Geographical  Society. 

Mr.  Walter  Well  man  gave  some  notes  on  his  unsuccessful  expedition 
to  Franz  Josef  Land. 

Mr.  C.  W.  Andrews  read  an  interesting  paper  on  Christmas  island 
in  relation  to  the  neighbouring  lands,  in  which  he  drew  attention  to 
the  extraordinary  biological  puzzles  presented  by  the  island,  not  the 
least  of  whioh  is  the  presence  of  a  true  earthworm,  a  form  of  life  never 
previously  detected  on  so  remote  an  oceanic  iceland. 

A  paper  on  the  date  of  the  discovery  of  Australia  by  Mr.  E.  Heawood 
was  communicated  in  the  absence  of  the  author. 

Almost  all  the  papers  in  the  course  of  the  meetings  of  the  section 
were  illustrated  by  lantern  views,  and  the  local  committee  at  Dover 
deserve  special  thanks  for  the  admirable  arrangements  they  made  for 
the  provision  of  a  first-rate  lantern  and  a  skilful  operator. 
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ON   THE   PHYSICAL   AND   CHEMICAL   WORK   OF    AN    ANT* 

ARCTIC  EXPEDITION. 

By  J.  Y.  BUCHANAN,  P.R.S. 

After  the  communication <  which  have  just  been  made  to  the  section,  there  seems 
to  remain  very  little  to  be  said  on  the  subject  of  the  fitting  oat  of  an  antarctic 
expedition.  The  problem  is  solved,  and  it  is  a  matter  for  hearty  congratulation 
that  before  the  close  of  the  century  the  British  Association  should  have  received 
the  account  of  the  first  wintering  ever  effected  by  human  beings  within  the  antarctic 
ciicle,  and  the  preliminary  report  of  the  successful  landing  and  establishment  of 
the  first  party  to  spend  the  winter  on  land  \uthin  the  (tame  circle.  We  know  how 
both  expeditions  have  been  fitted  out,  how  they  have  been  composed,  and  it  can 
easily  be  ascertained  what  they  cost. 

The  pirty,  consisting  of  seven  scientific  men,  at  present  wintering  at  Cape 
Adair,  are  placed  in  the  distinguished  position  of  being  able  to  furnish  the  first 
report  of  the  winter  conditions  on  antarctic  land  by  the  liberality  and  public  spirit 
of  one  man,  Sir  George  Newnes,  and  nothing  can  prevent  his  being  the  first  to 
furnish  authentic  information  about  this  dark  continent  throughout  a  whole  year. 
For  this  he  deserves  the  thanks  of  the  scientific  world. 

The  communication  of  Dr.  Arc'owski,  illustrated  by  the  very  beautiful  slides 
which  he  has  shown  to  us,  shows  the  possibility  of  doing  good  work  in  safety  while 
enclosed  in  the  southern  pack.  We  have  thus  a  marine  antarctic  expedition  which 
has  been  completed  and  shows  splendid  work,  and  a  land  expedition  established 
which  cannot  fail  in  a  few  months  to  show  an  equally  go jd  rtcord.  It  only  remains 
for  us  to  follow  one  or  other  example  or  both. 

The  photographs  with  which  Dr.  Arctowski  has  illustrated  his  paper  are  of  great 
geographical  interest.  The  pictures  of  the  ice,  and  especially  of  the  mountains  and 
glaciers  of  the  islands  visited,  show,  as  he  has  himself  pointed  out,  a  distinctly  arctic 
fades,  which  seems  to  be  characteristic  of  the  region  west  of  the  meridian  of  Gaps 
Horn.  The  icebergs  are  comparatively  small  and  irregular  in  shape,  as  they  are  in  the 
north,  and  they  are  in  striking  contrast  to  the  enormous  tabular  bergs  met  with  east 
of  that  meridian,  which  are  always  regarded  as  the  typical  antarctic  form  of  ice- 
berg. Further,  the  photographs  of  the  mountains  and  the  glaciers  from  which  these 
bergs  spring  recall  Spitsbergen,  though  they  seem  to  be  grander;  and  the  idea 
immediately  crossed  my  mind  that  we  have  here  a  new  and  inexhaustible  field 
for  the  activity  of  the  Alpine  climber.  The  Swiss  mountains  are  nearly  played 
out,  and  nothing  now  is  left  t)  be  done  except  to  ascend  old  summits  by  new  and 
more  dangerous  routes.  In  the  grim  solitudes  photographed  by  Dr.  Arctowski, 
the  successful  climber  will  be  rewarded  for  his  hardships  by  the  fame  of  the 
discoverer.  For  the  student  of  ice,  the  photographs  by  Dr.  Arctowski  are  of 
great  value,  and  it  is  to  be  hoped  that  his  report  will  illustrate  and  interpret 
them,  and  that  no  detail  will  be  omitted  which  can  throw  light  on  the  physical 
conditions  of  the  ice  of  all  kinds  met  with  by  him  during  his  sojourn  on  the 
Bel (j  tea. 

Having  borne  my  testimony  to  the  scientific  importance  and  value  of  the  marine 
expedition  which  has  returned,  and  by  anticipation  to  that  of  tbc  land  expedition 
which  is  now  at  work,  I  find  it  a  little  dirlicult  to  say  anything  that  will  be 
interesting  on  the  subject  of  the  chemieil  and  physical  work  of  our  antarctic  expe- 
dition.    The  work  of  the  chemist  and   physicist  of  a  marine  expedition  is  well 

♦  Paper  read  at  the  Dover  meeting  of  the  British  Association,  September,  1899. 
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known,  and  I  do  not  propose  to  take  up  the  time  of  this  sectioa  by  repeating  it. 
One  or  two  useful  suggestions,  however,  may  be  made.  If  one  of  the  ships  fitted 
out  by  this  country  follows  the  route  which  I  am  most  inclined  to  favour,  namely, 
from  the  Falkland  islands  southwards,  the  marine  work  will  join  directly  on  to 
that  of  the  Challenger.  One  of  the  striking  features  of  the  ocean  discovered 
by  that  expedition  was  the  extensive  area  of  very  cold  water  which  occupies  the 
bottom  of  the  sea  from  the  east  coast  of  South  America  to  the  ridge  which  runs 
north  and  south  in  the  meridian  of  the  island  of  Ascension.  Here  the  bottom 
temperature  was  found  to  be  32 °- 5  Fahr.  The  existence  of  this  exceptionally  cold 
bottom  water  was  discovered  on  the  outward  voyage  in  soundings  near  the  Brazilian 
coast,  so  that  the  expedition  was  prepared  to  take  up  the  study  of  it  on  its  way 
home.  This  was  done  very  thoroughly  on  a  line  from  the  mouth  of  the  river 
Plate  along  the  parallel  of  35°  to  the  meridian  of  Ascension.  The  depth  of  the 
water  varied  from  1900  to  2900  fathoms,  and  the  distribution  of  temperature 
in  the  water  was,  roughly,  a  warm  surface  layer  of  perhaps  100  to  200  fathoms, 
then  a  thick  layer  of  water  of  temperature  about  36°  Fahr.  down  to  1600  fathoms 
near  the  coast,  and  to  2200  fathoms  or  thereabout  out  at  sea.  Here  was  a  steep 
temperature-gradient  falling  away  rapidly  from  35°  to  33°  Fahr.,  and  more  slowly  to 
32°*5  Fahr.  The  occurrence  of  the  steep  gradient  shows  a  renewal  of  the  water,  and 
therefore  a  current.  The  observations  of  the  Valdiuia  show  a  similar  distribution 
in  lat.  60°  to  63°  S.,  with  this  difference — that  the  surface  layer  is  colder  than 
the  intermediate  one,  which  is  also  somewhat  colder,  being  about  34°  Fahr.  The 
bottom  layer  has  as  low  a  temperature  as  31°*5  Fahr.  Unfortunately,  there  are  not 
enough  determinations  of  the  temperature  of  the  deeper  layers  to  indicate  the 
gradient  which  separates  the  cold  bottom  water  from  the  comparatively  warm 
intermediate  water.  The  recommendation,  therefore,  which  I  would  make  is,  that 
in  these  regions  temperature  observations  in  the  deeper  layers  should  not  be  spared, 
and  where  there  is  water  of  exceptional  coldness  at  the  bottom,  the  position  and 
steepness  of  the  gradient  which  separates  it  from  the  overlying  water  should  be 
accurately  determined.  Further,  as  the  whole  range  of  temperature  to  ba  dealt 
with  in  antarctic  water  is  at  the  most  from  28°  to  35°  or  36°  Fahr.,  and  therefore 
small  differences  of  temperature  are  relatively  of  great  importance,  it  is  well  to  have 
the  thermometers  constructed  specially  for  this  work,  the  scale  containing  few 
degrees,  but  thes9  wide  apart.  In  the  survey  of  the  Gulf  of  Guinea  in  the  Buc- 
caneer, I  had  such  thermometers,  and  I  regularly  sounded  with  a  thermometer  at 
the  end  of  the  wire,  and  another  usually  250  fathoms  above  it. 

It  is  also  of  greit  importance  to  ascertain  the  density  of  this  exceptionally  cold 
bottom  water.  Near  the  coast  of  South  America  it  was  found  in  the  Challenger  to 
be  very  high,  and  this  was  confirmed  by  an  observation  of  the  Gazelle  in  the  same 
locality.  It  is  this  density  at  constant  temperature  which  decides  whether  a  water 
can  carry  its  surface  temperature  down  to  great  depth?,  or  whether  it  shall  remain 
at  the  surface,  and  it  is  the  annual  range  of  temperature  of  such  water  which  gives 
it  its  penetrating  power.  This  was  clearly  set  forth  in  a  paper  sent  home  during  the 
first  year  of  the  voyage  of  the  Challenger,  and  published  in  the  Proceedings  of  the 
Royal  Society.*  The  highest  surface  densities  are  found  in  the  North  Atlantic,  in 
the  Trade  wind  regions,  and  there  the  surface  water  has  a  higher  density  than  any 
layer  below  it ;  consequently,  when  it  is  cooled  in  winter  to  the  same  temperature  as 
the  water  immediately  below  it,  it  sinks  through  it,  and  in  this  way  a  high  tem- 
perature is  disseminated  through  the  whole  thickness  of  the  water  of  the  North 


•  "  Note  on  the  Vertical  Distribution  of  Temperature  in  the  Ocean,"  by  J.  Y. 
Buchanan.    Proc.  R.S.,  1874,  vol.  23,  p.  123. 
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Atlantic.     In  the  eastern  part  of  this  ocean  the  density  and  temperature  of  the 
bottom  waters  are  sensibly  increased  by   the  "  brining   down"  of  the   MeditM- 

The  determination  of  the  atmospheric  gases  dissolved  in  the  sen-water  is  an 
important  piece  of  routine  work  for  the-  chemist  when  itt  sea,  and  no  opportunity 
should  be  missed  of  extracting  and  analyzing  them  from  waters  of  all  depths. 
The  variation  in  the  quantity  of  oxygen  dissolved  is  an  indication  of  the  extent  t-> 
which  the  dissolved  air  his  been  used  in  the  support  of  iife.  There  are  titrhnttnc 
methods  for  tlis  determination  of  this  factor,  which  enable  the  oxygen  alone  to  be 
determined  in  many  more  samples  of  water  than  can  hB  overtaken  when  the  gases 
have  to  be  boiled  out  and  collected  before  being  analyzed.  But  this  operation 
should  not  be  neglected,  as  it  is  only  by  actually  extracting  the  gases  and  analyzing 
them  that  wo  can  obtain  the  absolute  amount  of  nitrogen  present,  and  it  has 
important  bearings  on  the  temperature,  which  the  water,  if  from  the  bottom  or 
from  intermediate  depths,  had  when  it  was  exposed  to  the  atmosphere  at  the 
surface.  There  are  many  forms  of  apparatus  which  enable  this  to  be  done  satis- 
factorily. The  Apparatus  used  in  the  CliaUrn-jer,  which  was  communicated  to 
me  by  Dr.  Jaoobscn  when  the  Poniirania  visited  Leith  in  1872,  acts  very  well 
in  competent  hands.  I  have  since  improved  it  by  using  a  hand  air-pump, 
fixed  to  the  table,  to  do  the  work  of  making  the  vacuum.  The  subsidiary  bulb, 
which  in  the  original  apparatus  held  ths  water,  which  had  to  be  kept  boiling  con- 
tinuously for  ten  minutes  in  order  to  eliminate  the  air,  is  made  vertical  and  like  a 
SO  c.o.  pipette.  It  is  graduated,  and  when  slightly  warmed  after  exhausting  with 
the  air-pump,  sufficient  steam  is  generated  to  guarantee  that  the  pump  removes  the 
last  traces  of  air  before  the  upper  end  of  the  gas-tube  is  scaled.  When  the  operation 
is  finished,  the  residual  air  in  the  subsidiary  bulb  can  be  easily  and  accurately 
measured.  The  addition  of  the  air-pump  makes  it  possible  to  get  through  a  great 
deal  more  work  than  was  possible  when  the  vacuum  bad  to  be  made  by  boilh 
water. 

If  the  route  which  I  have  suggested  bo  followed,  the  ship  will 
neighbourhood  of  Weddell's  furthest  south,  in  lit.  74°  20'  S.,  long.  33°  W.,  an. 
Rosa's  remarkable  sounding  of  over  4000  fathoms  with  no  bottom  in  tat.  68°  i 
and  long.  12°  30'  W.  I  have  always  regarded  this  sounding  a.%  authentic,  because 
Sir  James  Rosa  was  as  capable  of  making  correct  soundings  in  deep  water  as  any 
surveying  captain  of  the  present  day.  The  numerous  soundings  of  3000  fathom* 
and  over  which  have  been  made  in  the  PuldMa  about  midway  between  the  route 
of  the  Challenger  and  Rose's  sounding,  must  hilp  to  convince  those  who  have 
regarded  Boss's  sounding  with  suspicion.  The  common  feature  of  antarctic  water 
found  by  all  expeditions  is  the  thick  warm  layer  above  described,  lying  between  a 
cold  layer  at  the  surface  and  another  cold  layer  at  the  bottom,  It  is  very  im- 
portant to  trace  these  two  cold  layers  southwards  until  they  join,  and  the  warm 
intermediate  layer  has  disappeared.  Every  particular  connected  with  this  will  be 
of  interest. 

Sir  James  Ross,  in  his  description  of  bis  voyage,  frequently  refers  to  31 
as  the  temperature  of  maximum  density  of  all  waters,  and  draws  curie 
elusions.  Now,  it  was  well  known  before  the  date  of  bis  voyage  that 
Bea-water  continues  to  contract  to  a  much  lower  temperature  than  39°.  Indeed, 
its  temperature  of  maximum  density  is  below  that  of  its  freezing-point,  which 
may  be  put  at  2:P  Fahr,  A  similar  mistake  is  often  made  at  the  present  day 
oy  geographical  writers.  Although  everybody  knows  and  recognizes  that  sea- 
water  freezes  at  a  temperature  below  that  of  fresh  water,  and  that  this  temperature 
is  the  lower  the  greater  the  quantity  of  salt  contained  in  the  sea-water,  it  is  to 
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some  extent  not  known  and  to  a  great  extent  not  recognized  that  pore  ice,  which 
when  left  to  itself  melts  at  32°  Fahr.,  begins  to  melt  in  salt  water  at  exactly  the  same 
temperature  as  that  at  which  the  same  water  begins  to  freeze.    A  piece  of  pure 
lake-ice  immersed  in  average  sea-water  reduces  its  own  temperature  and  that 
of  the  tea-water  in  its  immediate  neighbourhood  to  a  temperature  of  roughly 
29°  Fahr.,  which  varies  with  the  concentration  of  the  resultant  brine  formed  by 
the  mixture  of  the  sea-water  with  the  pure  water  formed  by  the  melting  of  the  ice. 
An  iceberg  consists  of  pure  land-ice,  and  if  it  is  of  sufficient  thickness  to  reach 
the  layer  of  warm  intermediate  water,  its  lower  surface  must  be  always  melting 
at  a  temperature  of  about  29°  Fahr.,  and  this  temperature  must  in  time  be  com- 
municated to  the  body  of  the  ice  if  it  did  not  have  it  before.    But  it  must  neces- 
sarily be  at  about  this  temperature,  because  it  separates  from  the  parent  land-ice 
after  it  has  been  pushed  into  the  sea.     If  it  had  a  temperature  below  29°  Fahr.,  it 
would  freeze  the  sea- water  round  it  until  it  had  got  rid  of  its  excessive  cold;  and 
if  it  had  a  temperature  above  29°  Fahr.,  the  sea-water  round  it  would  melt  its  ice 
until  it  had  got  rid  of  its  excessive  heat.    29°  Fahr.  is  taken  as  the  representative 
freezing  temperature  of  sea-water,  but  it  varies  with  the  salinity.    In  this  respect 
sea- water  was  found  to  agree  closely  with  a  solution  of  chloride  of  sodium  contain- 
ing the  same  percentage  of  chlorine.    The  subject  was  carefully  investigated  during 
the  winter  1886-87,  and  the  results  were  communicated  to  the  Royal  Society  of 
Edinburgh,  in  a  paper  which  was  read  on  March  21, 1887.*    The  rule  regulating 
the  appearance  or  disappearance  of  ice  in  a  solution  of  chloride  of  sodium  is  very 
simple.    The  number  expressing  the  percentage  by  weight  of  chlorine  in  the 
solution  expresses  on  Celsius'  scale  the  depression  of  the  freezing-point  of  the 
solution  below  that  of  distilled  water,  and  by  consequence  the  temperature  at 
which  pure  ice  begins  to  melt  in  the  same  solution.    Thus  the  freezing-point  of 
a  solution  of  chloride  of  sodium  containing  1  per  cent,  of  chlorine  is  — 1°*0  C. ; 
if  it  contains  1*75  per  cent,  chlorine,  its  freezing-point  is  -1°*75  C. ;  and  so  on  for 
concentrations  not  exceeding  that  of  the  saltest  ocean  water.    Sea-water,  the  solid 
contents  of  which  consist  chiefly  of  chlorides,  follows  this  rule  approximately,  but 
not  exactly.    The  following  table,  from  p.  133  of  the  memoir,  is  derived  from 
twenty-five  determinations  made  with  the  greatest  care  in  sea-waters  of  di  fife  rent 
degrees  of  concentration  and  freezing  at  temperatures  between   -0*5°  C.  and 
-2°*22C.  :— 

Freezing  temperature  -2°0C.   -1°5C.  -1°*0C.    -0°*5  C. 

Per  cent,  by  weight  of  chlorine        ...        1*940         1 445         0963         0*475 
Difference         0060         0055         0037         0025 

From  this  we  have  the  following  approximate  rule :  the  number  expressing  on 
Celsius*  scale  the  depression  of  the  freezing-point  of  a  sea- water  below  that  of  dis 
tilled  water  is  found  by  adding  0*04  to  the  number  expressing  the  percentage  by 
weight  of  chlorine  in  the  same  water.  From  these  few  remarks,  it  will  be  seen 
that  the  mutual  interaction  between  ice,  salt,  and  water  must  be  taken  into 
account  in  interpreting  the  results  of  the  sea-temperatures  of  the  antarctic. 

If  ice  is  an  important  feature  of  the  sea  in  antarctic  regions,  it  is  a  still  more 
important  feature  of  the  land,  and  it  should  be  the  object  of  careful  observation 
by  the  landing-party.  In  the  short  time  at  his  disposal,  Dr.  Arctowski  has  not 
been  able  to  tell  us  much  about  its  structure  or  other  particulars,  but  we  may 
confidently  look  forward  to  the  detailed  report  of  his  work  in  the  Belgica  for  much 

♦  "  On  Ice  and  Brines,"  by  J.  Y.  Buchanan  (1887).  Proc.  R.8.E.,  vol.  xiv.  p.  129  ; 
also  Nature  (1887),  vol.  xxxv.  pp.  516,  608,  and  vol.  xxxvi.  p.  9. 
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that  cannot  fail  to  interest  the  student  of  ice.  The  subject  is  a  large  one.  Tht 
longer  one  studies  ice  the  more  one  finds  there  is  to  learn  about  it,  and  the 
physicist  or  chemist  who  takes  part  in  the  expedition  should  miss  no  opportunity 
of  studying  it  in  all  directions.  In  order  to  do  so  with  effect,  he  ought  to  haft 
made  preliminary  studies  of  glaciers  in  Switzerland,  where  he  finds  every  facility 
to  his  hand,  and  these  studies  should  be  made  in  winter  as  well  as  in  summer. 
It  is  of  little  use  to  send  a  man  to  stndy  the  peculiarities  of  antarctic  ice  if  he  htf 
not  made  himself  acquainted  with  all  that  is  to  be  learned  about  European  ice. 
The  time  of  the  expedition  should  not  be  wasted  in  learning  elementary  matters. 
I  felt  this  myself  when  the  Challenger  was  in  antarctic  waters.  I  had  been  in 
Switzerland ;  I  had  been  on  glaciers  and  in  glaciers ;  I  was  familiar  with  tbe 
literature  about  pressure  and  fusion  and  regelation,  but  it  was  all  of  no  use  when 
the  ice,  which  was  brought  down  from  a  large  berg  by  a  shot,  was  brought  on 
board :  I  had  never  studied  ice,  and  could  form  no  opinion  whether  it  was  the 
same  as  Swiss  glacier  ice,  or,  if  it  was  different,  how  it  differed ;  and  there  wti 
nobody  on  board  who  knew  any  more  than  I  did. 

Another  educational  preliminary  for  the  members  of  a  land  expedition  is  to 
acquire  as  much  skill  as  possible  in  ski  running  and  the  method  of  travel  adopted 
by  Nansen  in  crossing  Greenland.    For  this  purpose  a  short  visit  to  Norway  in 
winter  would  be  useful.    The  way  into  the  interior  will  almost  certainly  be  over 
land  ice,  and  if  it  is  the  ice  which  is  the  parent  of  the  great  tabular  bergs  so  well 
known  from  illustrations,  it  is  probable  that  travelling  over  it  will  not  be  very 
difficult  in  so  far  as  the  nature  of  its  surface  is  concerned.    It  is  probable  that 
landing  will  only  b9  effected  in  localities  like  Cape  Adare,  where  a  shoulder  comes 
out  from  the  main  mountain  ridge  and  reaches  the  sea,  forming  a  promontory. 
From  want  of  support  seaward  the  land  ice  falls  away  on  either  side  from  the 
ridge,  or  arrete,  leaving  the  rock  bare  except  for  fresh  snow.     Such  a  bare  ridge 
will  afford  the  indispensable  fixed  foundation  for  observations  on  the  motion  of  the 
neighbouring  glacier,  and  means  should  be  taken  to  set  lines  of  stones  or  other 
marks  and  fix  their  position  before  the  darkness  of  winter  sets  in.     It  has  long 
been  known  that  the  glaciers  of  Greenland  travel  much  more  rapidly  than  those  of 
Switzerland,  but  it  is  only  since  the  publication  of  *  v.  Drygalski's  remarkable  obser- 
vations, carried  on  throughout  the  year  on  the  glaciers  of  the  west  coast  of  Green* 
land,  that  we  know  that  in  some  cases  the  motion  of  the  ice  reaches  the  astonishing 
rate  of  18  metres  in  twenty-four  hours,  and  that  this  rate  of  motion  is  very  little 
affected  by  the  change  of  season.     According  to  Drygalski,  what  chiefly  affects  the 
motion  of  a  glacier  is  its  mass.     Great  as  are  the  glaciers  of  Greenland,  there  can 
be  little  doubt  that  the  parents  of  the  antarctic  tabular  icebergs  are  many  times 
greater,  and  it  is  not  inconceivable  that  at  this  moment  Sir  George  Newnes'  observers 
may  be  enjoying  the  extraordinary  spectacle  of  a  glacier  advancing  as  visibly  as  the 
stream  of  a  sluggish  river.     If  conditions  such  as  these  exist  on  the  antarctic  land, 
it  is  little  wonder  that  the  supply  of  tabular  icebergs  is  so  abundant,  and  we  get  a 
new  light  on  the  amount  of  precipitation  within  the  antarctic  circle.   Dr.  Arctowski 
has  described  how,  on  the  occasions  when  he  landed  on  the  rugged  coasts  visited  by 
the  Bclgica,  and  the  weather  was  calm,  the  thunder  of  falling  ice  was  continuous. 
On  Heard  bland,  during  the  short  visit  which  I  was  able  to  pay  it  from  the 
Challenger,  the  fall  of  ice  from  the  western  portion  was  also  nearly  continuous. 

Since  the  days  of  Hugi  and  Agassiz,  the  intimate  structure  of  glacier  ice  has 
been   the  object   of  much   study  by  continental   and   chiefly  Swiis   naturalists. 


*  'Grunland   Expedition,    1891-1893,  unter   Leitung   von  Erich   von  Drygalaki/ 
Berlin,  1897. 
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Englishmen,  though  they  frequent  glaciers  as  much  as  any  other  nation,  have 
generally  ignored  it.  Tyndall,  to  whom  we  owe  so  much  of  our  knowledge  about 
ice,  recognized  the  existence  of  the  grain  of  the  glacier,  as  it  is  called,  but  made  no 
use  of  it  in  his  speculations  with  regard  to  the  nature  of  the  motion  of  glaciers. 
As  his  theories  are  independent  of  this  fundamental  feature  of  the  constitution  of 
glacier  ice,  they  must  be  pro  tanto  incomplete.  The  colour  of  the  surface  of  a 
glacier,  so  dazzling  in  its  whiteness  that  the  inexperienced  beholder  is  apt  to  suppose 
it  covered  with  freshly  fallen  snow,  is  due  to  the  disintegration  of  the  compact 
blue  glacier  ice  into  its  constituent  grains  under  the  influence  of  the  radiation 
of  the  sun.  There  is  no  more  instructive  or  more  beaatiful  experiment  than  to 
expose  a  block  of  compact  blue  ice  taken  from  the  interior  of  the  glacier  to  the 
direct  rays  of  a  powerful  sun.  Such  a  block  is  easily  obtained  by  penetrating  into 
the  grotto  from  which  the  glacier  stream  issues  to  such  a  distance  that  direct 
sky-light  is  shut  out.  Any  of  the  blocks  found  there  will  do,  and  it  is  to  be 
brought  out  and  exposed  on  a  rock.  In  twenty  minutes  or  half  an  hour  the  block 
falls  down  into  a  heap  of  irregularly  shaped  pieces  of  ice,  each  of  which  is  a  grain 
and  a  single  crystalline  individual.  In  higher  latitudes  or  in  dull  weather,  the 
power  of  the  sun  is  not  sufficiently  strong  to  effect  this  complete  and  striking 
dissolution,  but  it  loosens  the  block  into  its  grains,  which  will  rattle  if  the  block  be 
shaken. 

I  have  analyzed  blocks  of  ice  from  many  Swiss  glaciers,  and  weighed  the  individual 
grains.  They  are  of  all  weights  up  to  a  certain  maximum,  which  varies  with  the 
glacier  and  the  part  of  it  furnishing  the  ice.  The  largest  that  I  have  met  with 
was  from  the  Aletsch  glacier,  and  it  weighed  700  grams.  It  is  the  size  or  weight 
of  the  largest  grains  that  it  is  important  to  determine.  Small  grains  are  abundant 
in  every  glacier,  and  are  a  necessity  in  order  that  the  larger  ones  may  pack  close. 
The  size  of  the  largest  grains  is  what  is  referred  to  when  we  read  that  the  grain  of 
this  glacier  is  large  or  of  that  one  small.  The  shape  of  the  grain  U  irregular,  and 
no  two  of  them  are  alike,  but  they  fit  into  each  other  like  a  puzzle.  They  resemble 
a  collection  of  vertebrae  more  than  anything  else.  Indeed,  if  the  disarticulated 
vertebras  of  an  animal,  especially  one  with  a  long  tail,  were  carefully  packed  into 
a  box  of  a  suitable  size,  so  as  to  occupy  the  least  possible  space,  the  boxful  of 
vertebra  would  resemble  the  block  of  ice  which  has  been  loosened  by  a  moderate 
sun,  and  would  rattle  when  shaken  in  much  the  same  way.  If  gelatine  were 
allowed  to  run  into  the  bcx  and  set,  we  should  have  a  model  of  the  block  of  ice 
before  exposure  to  the  sun.  If  the  box  of  vertebrae  were  exposed  to  the  sun,  the 
gelatine  would  b9  liquefied,  and  the  mass  would  be  loosened  as  in  the  case  of  the 
ice.  What  is  it  in  the  block  of  ice  which  corresponds  to  the  gelatine  in  our  illus- 
tration with  the  vertebras  ?  It  is  the  slightly  impure  water  which  surrounds  the 
grains  and  in  which  they  float  or  try  to  float.  Under  the  influence  of  cold  this 
impure  water  supplies  pure  ice  to  the  grain  with  which  it  is  in  contact,  while  its 
freezing-point  continually  falls;  finally  its  freezing-point  and  the  temperature  to 
which  it  is  exposed  reach  a  minimum,  and  the  grain  remains  in  contact,  even  in 
mid-winter,  with  a  film  of  brine,  which  may  be  very  minute.  With  rising  tempera- 
ture the  grain  begins  to  melt  at  the  temperature  at  which  it  ceased  to  freeze,  it 
dilutes  the  brine,  and  raises  its  own  melting-point.  We  fee,  then,  that  the  grain 
of  the  glacier  may  be  surrounded  in  summer  by  a  relatively  considerable  envelope 
of  water  of  comparative  purity  and  high  freezing-point,  while  in  winter  it  is  sur- 
rounded by  a  mere  film  of  brine  of  comparatively  low  freezing-paint. 

A  ship  floats  in  the  smallest  basin  as  perfectly  as  in  the  largest  ocean.  We  can 
imagine  a  dock  being  built  round  a  ship,  and  so  exactly  moulded  to  its  shape,  that 
between  the  inner  surface  of  the  dock  and  the  outer  surface  of  the  ship  the  clearance 
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shall  be  *o  small  that  a  pitcher  of  water  poured  into  it  will  float  the  ship.  The 
floating  of  a  grain  in  the  inside  of  a  glacier  is  of  this  kind,  and  as  it  is  enclosed  on 
all  sides,  it  will  press  against  the  ice  above  it  in  preference  to  that  beneath  it. 

This  feature  of  glacier  ice  permits  us  to  understand  how  glaciers  can  move  and 
begin  to  move  even  when  their  temperature  is  very  low.  Before  von  Drygalski'i 
work  on  Greenland,  we  had  no  trustworthy  information  regarding  the  temperature 
throughout  the  year  of  the  inner  mass  of  the  ice  of  any  glacier.  He  carried  oat, 
at  regular  intervals  of  time,  a  series  of  observations  of  the  temperature  at  different 
depths  below  the  surface  of  one  of  the  Greenland  glaciers,  and  parallel  observation* 
within  the  ico  covering  a  neighbouring  lake.  These  observations  showed  that  the 
temperature  of  the  glacier  increases  rapidly  from  the  surface  downward,  and  they 
render  it  probable  that  the  greater  part  of  the  thickness  of  a  Greenland  glacier  is, 
even  at  the  coldest  time  of  the  year,  at  or  near  the  ordinary  temperature  of  melting 
ice.*  The  heat  required  to  support  this  temperature  can  only  be  supplied  by  the 
friction  of  the  grains  of  the  ice,  called  into  being  by  the  motion  of  the  glacier.  The 
inland  ice  which  forms  the  great  reservoir  for  the  supply  of  the  glacier,  was  found 
to  have  little  or  no  appreciable  motion.  Series  of  temperatures  were  not  taken  in  its 
thickness,  but,  in  the  absence  of  motion,  we  may  believe  that  the  very  low  tempera- 
ture at  its  surface  penetrates  far  into  its  interior,  if  not  to  the  very  bottom.  If  the 
motion  were  dependent  only  on  the  lowering  effect  of  pressure  on  the  melting-point 
of  pure  ice,  it  would  be  difficult  for  such  a  mass  of  ice  to  start  when  it  arrives  at 
an  outlet.  The  impurity  of  all  natural  water  and  the  effect  which  it  has  in  lowering 
the  melting  point  of  ice  at  ordinary  pressures  remove  this  difficulty.  However 
compact  and  solid  the  blue  ice  may  look,  there  will  always  be  some  brine  between  its 
grains  which  will  permit  some  yielding  of  its  mass,  which  in  its  turn  will  produce 
a  first  generation  of  heat ;  this  will  produce  a  further  yielding,  and  in  due  course  a 
further  generation  of  heat,  and  the  effect  of  this  initial  agency,  when  combined  with 
the  powerful  effect  of  fusion  and  regelation  under  conditions  of  very  slight  variation 
of  temperature,  is  the  extraordinary  rate  of  motion  observed  in  the  glaciers  of 
Greenland. 

Drygalski  is  to  be  the  leader  of  the  German  Antarctic  Expedition,  and  we  may 
be  sure  that  he  will  continue  the  researches  which  he  has  begun  so  successfully  in 
the  arctic  regions.  Parallel  observations  should  be  made  by  the  English  observers 
on  the  land-ice  with  which  they  meet,  and  they  will,  as  a  matter  of  course,  have 
made  themselves  familiar  with  what  has  been  done  already  in  this  department. 

It  has  been  pointed  out  that  the  whiteness  of  the  surfac3  of  a  glacier  is  due  to 
what  may  correctly  bs  termed  sun-burning  or  sun  weathering.  Tho  icebergs 
which  are  met  with  at  sea  have  an  equally  white  surface,  but  where  the  interior  is 
exposed  either  in  crevasses  or  in  caves  worn  by  the  waves,  the  deep  blue  colour  of  the 
fresh  ice  is  visible.  It  is  obvious  that  the  whole  of  the  surface  of  the  glacier  which  is 
immersed  in  water  at  greater  depth  than  that  to  which  the  sun's  rays  can  penetrate 
must  have  the  same  blue  colour,  and  it  is  equally  obvious  that  when  an  iceberg  turns 
completely  over,  it  must  stand  out  as  an  intensely  deep  blue  mountain  of  ice  among 
the  multitude  of  sunburnt  white  ones.  On  one  of  the  very  fine  days  during  the 
sojourn  of  the  Challenger  in  antarctic  waters,  a  striking  and  magnificent  example 
of  this  was  observed,  but  the  cause  of  the  blueness  of  tho  strange  berg  was  quite 
unsuspected.  If  ice  were  collected,  by  bombardment  or  otherwise,  from  such  a 
berg,  the  grain  would  Ve  large  and  well  developed,  and  the  ice  would  be  quite 
compact  and  free  from  ve&icles.     In  the  region  visited  by  Dr.  Arctowski,  the  glaciers 

*  Compare  Hugi, »  Ueber  das  "NVescn  dor  Gletscher  und  "NViutcrreise  in  das  Eiameer  * 
p.  51. 


TH1  OXFORD  SCHOOL  OF  GEOGRAPHY.  559 

and  the  icebergs  were  comparatively  small  and  of  an  arctic  character.  The  dis- 
tribution of  snow,  neve,  and  ice  he  describes  as  being  similar  to  that  in  the  Alps  at 
a  height  of  3000  to  4000  metres.  There  appeared  to  be  very  little  melting,  yet  the 
glaciers  advanced  steadily  towards  the  sea.  In  the  Challenger  I  observed  at  least 
one  large  tabular  berg  which  was  melting  freely  on  the  top,  and  streams  cascading 
down  the  sides.  In  Spitsbergen  the  glacier  streams  often  take  large  proportions ;  it 
will  be  interesting  to  know  if  in  equally  high  southern  latitudes  there  is  similar 
melting  under  the  influence  of  the  long  polar  day. 

It  was  my  intention  to  say  something  about  the  meteorology  of  the  antarctic, 
but  when  I  read  the  account  by  Sir  George  Newnes  of  the  blizzard  which  greeted 
his  party  on  landing  at  Cape  Adfire,  I  felt  that  it  would  be  pure  guessing.  A 
temperature  of  —18°  Fahr.  with  a  furious  tempest  of  wind  in  the  middle  of  what 
corresponds  to  our  month  of  August,  is  a  fact  which  disables  prophecy.  Let  us  hope 
that  the  winter  climate  will  contrast  leas  unfavourably  with  that  in  the  arctic  than 
the  summer  does. 

It  is  the  intention  to  establish  observing-stations  on  some  of  the  islands  of  the 
southern  ocean.  It  is  particularly  to  be  desired  that  a  pair  of  stations  should  be 
established,  one  near  the  south  end  of  Kerguelen,  in  Royal  sound  for  instance,  and 
the  other  on  Heard  island.  Kerguelen  is  completely  in  the  south  temperate  zone, 
and  Heard  island  is  completely  in  the  antarctic  zone,  and  is  glaciated  from  summit 
to  sea-level,  and  they  are  only  180  miles  apart. 

I  have  nothing  further  to  say  about  the  work  of  a  physicist  and  chemist  on  an 
antarctic  expedition.  He  will  be  selected  for  his  efficiency,  and  he  must  keep  his 
science  and  his  art  handy  for  use  when  occasion  may  arise. 
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Some  information  concerning  the  Oxford  School  of  Geography  was  given  in  the 
July  number  of  the  Journal.  The  following  is  a  more  detailed  statement  of  the 
programme  issued  by  the  Committee : — 

Staff. — Reader  in  Geography :  H.  J.  Mackinder,  m.  a.,  student  of  Christ  Church. 

Assistant  to  the  Reader :  Andrew  J.  Herbertson,  ph.d. 

Lecturer  in  Physical  Geography :  H.  N.  Dickson,  f.b.b.e.,  New  College. 

Lecturer  on  Ancient  Geography  for  1899-1900 :  G.  B.  Grundy,  m.a.,  Brasenose 
College. 

Courses  of  Study. — The  Committee  have  under  consideration  a  comprehensive 
scheme  of  theoretical  and  practical  instruction  in  Geography,  the  details  of  which 
will  be  published  during  the  Michaelmas  Term.  The  full  course  will  probably 
extend  over  one  academic  year. 

The  following  arrangements  have  been  made  for  the  Michaelmas  Term.  The 
lectures  and  practical  instruction  during  this  term  will  form  part  of  the  complete 
course  for  the  first  year. 

The  Reader  in  Geography  (Mr.  Mackinder)  will  lecture  twice  weekly  on  "  The 
Historical  Geography  of  the  British  Isles,"  commencing  in  the  first  week  of 
November. 

The  Lecturer  in  Physical  Geography  (Mr.  Dickson)  will  lecture  twice  weekly 
on  "The  Climate  of  the  British  Isles,"  on  Mondays  and  Thursdays,  at  11  a.m. 

The  Assistant  to  the  Reader  (Dr.  Herbertson)  will  lecture  once  a  week  on 
The  Geomorphology  of  Europe,"  on  Tuesdays,  at  11  a.m. 

Tho  Lecturer  in  Ancient  Geography  (Mr.  Grundy)  will  lecture  once  a  week  on 
The  General  Historical  Topography  of  Greece,"  on  Fridays,  at  5.30  p.m. 
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The  laboratory  will  be  open  daily  (except  Saturdays)  from  10  to  4.  The 
Assistant  to  the  Header  will  give  instruction  in  cartography  and  practical  geography, 
with  field  work :  during  the  Michaelmas  Term  special  attention  will  be  given  to 
the  study  of  map  projections,  and  of  physical  maps  of  all  kinds.  At  least  one  hour 
a  week  will  be  devoted  to  the  discussion  of  recent  geographical  literature. 

The  lecture-room  and  laboratory  are  on  the  upper  floor  of  the  Old  Aahmolean 
Museum,  Broad  Street. 

Fees, — Members  of  the  University  free  to  lectures;  £2  a  term  for  Reader'* claw, 
£3  a  term  for  Assistant's  classes. 

Persons  not  members  of  the  University,  10*.  for  each  course  of  lecture*,  in 
addition  to  the  above  class  fees ;  for  full  course,  £21  a  year. 

All  communications  with  reference  to  the  school  should  be  addressed  to  H.  J. 
Mackinder,  Esq.,  Department  of  Geography,  Old  Ashmolean  Museum,  Broad  Streer, 
Oxford. 
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ASIA. 

Central  Asian  History.* — In  a  compact  volume  suited  to  the  requirements 
of  the  general  reider,  and  equally  useful  as  an  introduction  to  more  serious  study, 
the  authors  of  *  The  Heart  of  Asia '  have  supplied,  "  for  the  first  time  in  any 
language/'  to  quote  the  words  of  the  preface,  "  a  consecutive  history  of  Central 
Asian  events  from  the  earliest  days."  Considering  the  importance  of  the  events  of 
which  that  region  has  been  the  theatre  of  late  years,  and  the  practical  certainty, 
that  its  future  will  exercise  no  less  important  influence  on  the  history  of  the  con- 
tinent, it  is  alike  matter  of  surprise  that  the  want  should  not  have  been  already 
supplied,  and  of  satisfaction  that  this  should  at  lost  have  been  done.  The  authors 
are  qualified  for  the  task  both  by  personal  acquaintance  with  the  country  with 
which  they  deal,  and — in  the  case  of  Prof.  Ross,  who  is  principally  responsible  for 
the  purely  historical  chapters — by  a  knowledge  of  the  languages  of  the  original 
authorities  (Persian,  Arabic,  and  Russian),  which  are  utterly  inaccessible  to  the 
ordinary  reader.  The  first  half  of  the  book  traces  the  varying  fortunes  of  Central 
Asia  (or  rather  that  part  of  it  lying  between  the  Caspian,  the  Sir  Darya,  and  the 
Hindu-kush)  under  Eastern  rulers,  from  the  early  days  when  it  formed  a  satrapy 
of  the  Persian  empire  under  Darius  If.,  to  the  commencement  of  the  final  struggle 
with  Russia  in  the  days  of  Mozafiar-ud-Din  of  Bokhara.  This  history  of  changing 
dynasties,  while  dealing  with  some  familiar  names,  such  as  those  of  Chinghiz- 
Khan  and  Timur,  is  for  the  most  part  entirely  new  ground  to  the  English  reader, 
though  others  of  the  actors  on  the  stage- -notably  the  Arab  leader,  Kutayba  ibn 
Muslim — deserve  to  be  better  known  than  they  have  been.  Kutayba's  career  of 
conquest  commenced  with  his  triumphal  entry  into  Merv,t  as  governor  of  KliorasaD, 
in  a.d.  705.  The  second  half  of  the  book  in  perhaps  the  most  valuable,  as  chronicling 
the  steady  advance  of  Russia  in  Central  Asia,  and  giving  a  clear  insight  into  the 
causes  of  her  success.  The  concluding  chapter,  in  which  the  mutual  relations 
of  Russia  and  Great  Britain  are  discusstd,  merits  careful  attention.  The  authors 
show  a  high  appreciation  of  the  value  of  the  work  accomplished  by  the  Russians, 

*  'The  Heart  of  Asia.'  By  Francis  Henry  Slcrinc  and  Edward  Denison  Ross. 
London:  Methuon.     lSUi). 

t  The  epithet  by  which  this  city  was  distinguished  from  its  less  important  name- 
sake, has,  it  seems,  been  wrongly  translated  "  Queen  of  the  World." 
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who,  in  spite  of  some  faults,  are,  they  say,  "  a  young  and  vigorous  race,  imbued 
with  a  passionate  love  of  their  country,  a  steadfast  belief  in  its  high  destinies,  both 
rare  and  precious  in  these  days  of  flabby  cosmopolitanism." 

Lieut  Olufaen'a  Expedition  to  the  Pamirs,— We  learn  from  the  Qeo- 

graphische  Zeitschrift  (1899,  p.  410)  that  the  Danish  expedition  (Journal,  vol  xiii. 
p.  302)  left  its  winter  quarters  at  Shorok  on  March  1,  and  proceeded  southwards 
to  explore  the  upper  valleys  of  the  Hindu-kush  in  that  direction.  It  was  proposed 
subsequently  to  traverse  W  a  khan  towards  the  north-east,  and  proceed  to  Eashgar. 
Great  difficulties  had  been  experienced  in  obtaining  porters  and  beasts  of  burden. 
During  the  winter  the  greater  part  of  the  Pamirs,  apart  from  the  high  passes, 
remained  free  from  snow.  The  approach  of  spring  was  announced  by  a  severe 
storm  towards  the  end  of  February. 

Korea. — From  the  '  Report  on  the  Trade  and  Commerce  of  Corea  for  the  year 
1898/  by  Mr.  J.  N.  Jordan  (Foreign  Office,  Annual  No.  230±,  1899),  we  note  the 
following  particulars.  The  two  ports  of  Chinnampo  and  Mokpo  that  were  opened 
on  October  1, 1897,  have  developed  a  very  satisfactory  import  trade.  The  trade 
of  both  these  places  is  still  carried  on  to  a  large  extent  through  the  older  ports  of 
Fusan  and  Chemulpo.  Mokpo,  from  its  central  position,  will  probably  in  a  few 
years  become  a  place  of  considerable  commercial  importance.  It  lies  about  7  miles 
from  the  mouth  of  the  Keum  Sang  river,  on  the  south-west  coast  of  Korea,  and 
forms  the  outlet  for  the  produce  of  the  three  richest  provinces  in  the  peninsula. 
The  ports  of  Song  Chin,  Kunsan,  and  Masanpo,  and  the  city  of  Pingyang  were  to 
be  opened  on  May  1  of  the  present  year.  Pingyang  is  the  city  of  which  Chinnampo 
forms  the  treaty  port,  and  lies  40  miles  further  up  the  river.  Of  the  three  new 
treaty  ports  Kunsan  is  pointed  out  as  the  most  promising.  Situated  in  lat.  36° 
and  long.  126°  43',  it  lies  a  little  more  than  halfway  between  Chemulpo  and 
Mokpo,  near  the  mouth  of  a  river,  which  drains  a  rich  rice-growing  section  of 
the  country.  This  river  is  navigable  for  large  vessels  as  far  as  Kanggenni,  30  miles 
distant  from  Kunsan,  while  smaller  crafts  can  ascend  as  far  as  Kung  Ju,  some 
30  miles  further  up,  and  the  capital  of  the  adjacent  province.  Kunsan  possesses 
an  indifferent  harbour.  Masanpo,  which  lies  about  40  miles  west  of  Fusan,  at  the 
mouth  of  the  Naktong  river,  has  the  advantage  of  inland  navigation  and  a  superior 
harbour  to  that  of  Fusan.  Songchin,  the  port  of  Kil-chu,  is  situated  approximately 
in  lat.  41°  and  long.  129°  20',  in  the  extreme  northern  province  which  adjoins 
Russian  territory.  A  considerable  trade  in  cattle  and  piece-goods  is  said  to  be 
carried  on  between  it  and  Yladivostock.  The  Soul-Chemulpo  railway,  the  con- 
struction of  which  was  commenced  in  the  spring  of  1897,  will  probably  not  be 
completed  before  the  end  of  1899.  A  contract  has  been  signed  for  the  construction 
of  a  railway  between  Soul  and  Fusan,  a  distance  of  about  300  miles,  and  steps  are 
being  taken  to  conduct  the  preliminary  surveys.  The  inter-port  traffic  continues 
to  grow  yearly,  and  u  likely  to  develop  rapidly  now  that  there  is  a  prospect  of  the 
whole  coast-line  of  the  peninsula  being  rendered  accessible  to  steam-navigation. 

AFRICA. 

Mr.  Weatherley'g  Surveys  in  the  Bangwenln  Region.— We  have  received 

from  Mr.  Weatherley  a  detailed  account  of  his  latest  expedition  to  Bangweulu,  to 
vzhich  brief  allusion  was  made  in  a  previous  number.  Tae  journey  appears  to  have 
entailed  great  hardships,  as  Mr.  Weatherley  was  suffering  from  dysentery  during 
much  of  his  surveying  work  in  the  marshes  bordering  on  the  lake,  and  it  says  much 
fur  his  energy  and  determination  that  he  persevered  in  his  task  under  the  circum- 
stances. From  Chita,  en  Lnke  Mweru,  Mr.  Weatherley  proceeded  south  down  the 
plateau,  and,  descending  kto  the  plain,  made  his  way  to  the  Johnston  falls  on  the 
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Luapula,  and  thence  to  the  north-west  corner  of  Bangweulu.    Some  10  miles  north- 
west of  the  lake  three  considerable  rivers,  the  Mwampanda,  Lifabu,  and  Liposori, 
unite  to  form  a  vast  marsh,  called  Kasamba,  traversed  during  the  rainy  season  by 
narrow  waterways  extending  to  the  open  water  of  the  lake.     The  three  rivers 
appear  to  enter  the  latter  by  a  single  waterway  named  Sanga.    Mr.  Weatherley's 
observations  place  the  north  end  of  Bangwealu  in  10°  48'  4"  S.,  and  the  exit  of 
the  Luapula  at  Panta  point  in  11°  31'  32"  S.,  thus  giving  it  a  length  of  43*  miles. 
After  visiting  his  old  camp  in  1°  19'  50"  S.,  he  surveyed  round  the  islands  of 
Kirui,  Kisi,  and  Mbawala,  and  measured  the  breadth  of  the  channels  between  them. 
That  between  the  last  two  he  found  to  be  4  miles  1672  yards,  with  a  depth  in  the 
centre  of  15  feet,  and  between  Eirui  and  Kisi  3  miles  891  yards,  with  a  depth  of 
12  feet  6  inches.    From  Kirui  he  traversed  the  marshes  via  Kokoto  to  Nsombo, 
and,  crossing  the  Ifunge  peninsula  (such,  and  not  an  isthmus,  he  now  considers  it), 
reached  the  lakelet  Chifunawuli,  which  at  its  south  end  is  5400  yards  across. 
Regaining  Bangweulu,  he  made  for  the  Luapula,  which  was  reached    after  an 
anxious  time,  owing  to  the  helplessness  of  the  canoe-men.     Had  not  the  lake 
remained  calm  many  men  must  have  been  lost.    Gales  had  on  this  expedition  been 
of  almost  daily  occurrence,  whereas  on  the  former  journey  the  water  was  invariably 
unruffled.    Near  Panta  point  the  great  Kavangama  marsh  was  crossed  by  shallow 
waterways,  the  canoes  often  sticking  fast  in  the  foul  deposit  of  decomposed  vegeta- 
tion, 8  to  10  feet  deep.    On  the  Luapula  the  difficulties  increased.     The   Vigilant 
and  canoes  were  dragged  across  the  densely  wooded  peninsula  of  Kapata,  which 
separates  the  Luapula  from  Lake  Kampolombo,  but  in  spite  of  all  precautions  two 
of  the  canoes  were  stolen  during  the  following  night.     Kampolombo  having  been 
surveyed,  the  expedition  recrossed  to  the  Luapula,  which  was  followed  down  for  a 
day  through  an  interminable  papyrus  marsh.     After  a  night  spent  on  a  quaking 
platform  of  papyrus  stems,  further  progress  was  found  to  be  impossible,  the  river 
being  absolutely  blocked  by  "  sudd."    The  current  was  so  sluggish  as  to  be  almost 
imperceptible.    Returning  northwards,  after  a  vain  attempt  to  force  a  way  west  to 
the  Kangwena  lakelet,  the  party  returned  to  Kampolombo.     Kangwena  is  a  round 
sheet  of  water  of  no  great  size,  connected  with  Kampolombo  by  a  channel  called 
Wutuwu  (or  Utuwu).     While  crossing  Kampolombo  (3J  to  4  miles  across)  by  the 
light  of  a  young  and  watery  moon,  a  furious  storm  of  wind  and  hail  arose  ;  but  the 
canoes  all  weathered  it  in  safety,  and  camp  was  pitched  on  the  east  side  of  a 
peninsula  which  separates  Kampolombo  from  Chifungwe,  a  narrow  sheet  of  water 
abreast  of  the  northern  half  of  the  Kampolombo.    The  next  day  the  Vigilant  was 
capsized  by  a  hippopotamus,  which,  attacking  from  below,  drove  its  tusks  three 
times  through  the  metal  of  the  boat.    This  was  patched  up  with  old  biscuit-tin?, 
while  rifles,  sextant,  camera,  etc.,  were  taken  to  pieces,  cleaned  and  dried,  but  the 
watches  and  photographic  films  were  ruined.     Regarding  Mr.  Crawford's  statement 
that  he  saw  Bangweulu  stretching  away  to  the  north  from  the  south-west  corner  of 
Kampolombo,  Mr.  Weatherley  says  he  might  have  done  so  by  travelling  20  miles 
north,  but  not  otherwise.     Even  on  the  very  shore  of  the  larger  lake,  north  of 
Kampolombo,  its  water  is  invisible  on  account  of   the  intervening  Kavangama 
marsh.     From  Kampolombo  the  expedition  struck  overland  for  the  Luapula,  the 
canoes  being  abandoned  and  the    Vigilant  taken  into  section?.      From  Kafufwe, 
112°  8'  52"  S.,  Mr.  Weatherley  made  a  trip  to  Chitambo,  and  then  began  the 
voyage  down  the  Luapula,  following  every  bend  (either  by  water  or  on  the  bank) 
until  Mweru  was  reached.    He  was  much  impressed  by  the  Mumbotuta  falls,  which, 
he  says,  no  white  man,  not  even  Giraud,  had  visited.     They  are  due  to  a  great  fault 
cutting  the  river  diagonally,  and  the  mad  chaos  of  the  foaming  water — the  thunder 
of  which  can  be  heard  8  or  U  miles  on  a  still  night — is  an  indescribably  grand  sight. 
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Beyond  this,  torrents  of  rain  were  experienced,  food  was  scarce,  and  the  party  were 
occasionally  shot  at  by  the  natives,  but,  by  preserving  an  imperturbable  demeanour 
and  refusing  to  fire  in  return,  always  got  through  unharmed.  The  greater  part  of 
the  Luapula  above  the  Johnston  falls  is  quite  unnavigable  for  craft  of  any  size — 
near  Bangweulu  on  account  of  the  sandbanks,  and  further  north  by  reason  of  its 
shallowness  and  rapidity.  At  the  narrow  parts  (about  250  yards)  high-water  mark 
was  about  12  feet  above  low-water  level,  but  where  the  stream  widened  to  600,  800, 
or  1200  yards,  was  proportionately  lower.  The  whole  country  west  from  the 
Mwyangashe  to  about  10°  18'  S.  is  called  Ukanda.  Mr.  Weatherley  ascended 
several  tributaries  of  the  Luapula,  proceeding  up  the  Luombwa,  partly  on  foot,  to 
within  two  days  of  the  Irumi  mountains,  which  are,  he  thinks,  placed  too  far  from 
the  Luapula  in  maps.  The  Mwyanganshe  is  quite  unnavigable,  and  flows  through 
a  deserted  forest  country,  whence  the  travellers  were  driven  back  by  myriads  of 
horse-flies  and  tsetse.  Four  dogs  which  accompanied  them  sickened  and  died  a  few 
days  later.  The  Johnston  falls,  a  succession  of  rapids  and  cataracts  known  to  the 
natives  as  Mambilima,  extend  from  10°  46'  to  10°  33'  S.  The  most  southern 
point  of  Mweru  is  placed  by  Mr.  Weatherley  in  9°  31'  7"  S.,  but  the  Luapula 
entrance  is  some  miles  further  north.  The  northern  shore  of  the  lake,  from  the 
Belgian  station  at  the  Luapula  exit  to  Chienye,  was  found  by  rope-measurement  to 
be  32,950  yards  (almost  19  miles).  With  regard  to  his  paper  published  in  the 
Journal  last  year,  Mr.  Weatherley  states  that  the  illustrations  have  accidentally  been 
mis-named.  That  described,  e.g.,  as  "  Lake  Bangweolo  "  is  really  a  view  of  the  Lua- 
pula, and  "  Johnston  falls  "  should  be  falls  of  the  Ruirwa  near  Chita.  He  insists  that 
Bangweulu  is  the  only  correct  spelling  of  the  name,  which  has  nothing  to  do  with 
Fa  Mwelu,  while  the  form  Bangweolo  is  utterly  unknown  to  the  natives  on  the  spot. 

Books  and  Haps  on  South  Africa. — In  view  of  the  present  events  in 
South  Africa,  attention  may  be  called  to  some  of  the  books  and  maps  which  may 
be  found  of  use  in  the  study  of  that  country  and  its  history.  The  choice  has  to 
be  made  in  a  wide  field,  but  perhaps  the  book  giving  the  most  thoughtful  and 
unbiassed  account  of  South  Africa  as  a  whole,  with  especial  regard  to  the  inter- 
relations of  the  country  and  people,  is  Mr.  Bryce's  '  Impressions  of  South  Africa/ 
published  in  1897.  Other  general  works  which  will  be  found  useful,  both  from  an 
historical  and  geographical  point  of  view,  are  Mr.  Lucas'  *  Historical  Geography  of 
the  British  Colonies '  (vol.  iv.),  and  works  of  a  somewhat  similar  scope  by  the  Rev. 
W.  P.  Greswell.  The  standard  authority  on  South  African  history  is,  of  course, 
that  of  Dr.  Theal,  though  its  bulk  may  prove  a  deterrent  to  the  general  reader. 
Mr.  Selous's  well-known  works  give  a  vivid  impression  of  life  in  the  wilder  parts  of 
the  country,  while  Prof.  Wallace's  'Farming  Industries  of  Cape  Colony*  (1896) 
contains  some  clearly  written  chapters  on  the  general  surface  features  of  the 
country,  including  parts  of  the  Transvaal,  and  the  excellent  maps  by  Bartholomew 
are  a  specially  useful  feature.  A  large  amount  of  statistical  and  general  information 
is  to  be  obtained  from  Noble's  *  Official  Handbook  of  the  Cape  and  South  Africa,' 
and  in  the  'Guide  to  South  Africa'  by  A.  Samler  Brown.  A  large  number 
of  books  dealiDg  chiefly  with  political  questions  have  appeared  of  late  years, 
such  as  Mr.  W.  B.  Worsfold's  '  South  Africa,'  and  Captain  Younghusband's 
4  South  Africa  of  To-day.'  Of  books  dealing  specially  with  the  Transvaal,  '  A 
Naturalist  in  the  Transvaal,'  by  W.  L.  Distant  (1892),  and,  among  various 
works  dealing  with  the  gold  districts,  those  of  Messrs.  Hatch  &  Chalmers  ('  The 
Gold-mines  of  the  Rand,'  1895)  may  be  mentioned.  For  Natal  we  have  Mr. 
Russeirs  *  Natal,  the  Land  and  its  Story '  (5th  edit.,  1897).  Of  general  maps  of 
South  Africa,  perhaps  the  most  useful  is  Bartholomew's  '  Tourist's  Map  of  South 
Africa,'  with  contours  of  altitude  shown  by  five  shades  of  colour.    Messrs.  W.  & 
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A.  K.  Johnston  also  issue  a  clear  general  map,  while  the  Transvaal,  with  adjacent 
parts  of  the  Orange  Free  State,  etc,  is  shown  in  map  No.  1159,  published  by  the 
Intelligence  Division,  and  also  in  a  large-scale  map  published  this  year  by  Stanford. 
Natal  is  shown  in  four  large  sheets,  drawn  in  the  office  of  the  Superintendent 
Inspector  of  Schools,  1893,  and  published  in  England  by  Stanford ;  but  this,  though 
the  most  authoritative  map  of  the  colony,  is  too  cumbersome  for  general  use. 
Revised  editions  of  some  of  these  maps  will  no  doubt  be  soon  published.  Other 
maps  to  refer  to  are  Juta's  *  Enlarged  Map  of  South  Africa  from  the  Gape  to  the 
Zambesi/  1891,  30  miles  to  an  inch  (E.  Stanford) ;  '  Map  of  Bechuanaland,'  from 
surveys  made  under  the  direction  of  Major-General  Sir  Charles  Warren,  g.c.m.g^ 
b.e.,  14  sheets,  2  miles  to  an  inch,  Intelligence  Division,  War  Office,  1886  ;  Trove's 
'Map  of  the  Transvaal,'  revised  edition,  1896,  6  sheets,  8  miles  to  an  inch  (E. 
Stanford,  London) ;  large-scale  maps  of  certain  districts  of  the  Cape  Colony,  specially 
in  the  neighbourhood  of  Cape  Town,  have  been  issued  by  the  Surveyor-General's 
Office,  Cape  Town.  The  Orange  Free  State  Government  have  large-scale  maps  of 
their  country,  but  it  is  impossible  to  obtain  anything  but  reductions  of  these.  Others 
are  Stanford's  new  map  of  the  Orange  Free  State,  the  southern  part  of  the  South 
African  Republic,  the  northern  frontier  of  Cape  Colony,  Natal,  etc.,  16  miles  to  an 
inch.  Philips'  *  Large-scale  Military  Map  of  the  Seat  of  War,  on  the  Natal  Frontier,' 
5  miles  to  an  inch. 

The  Expedition  to  Mount  Kenya. — A  telegram  was  received  from  Mr. 
Mackinder  early  in  October,  announcing  that  the  expedition  to  Mount  Kenya,  in 
which  he  took  part,  had  returned  successful  as  to  its  principal  object.  The  moun- 
tain is  said  to  have  been  reached  by  way  of  Meranga  (?Marauge,  a  district  of 
Kikuyu),  while  the  return  was  over  the  Settima  range.  The  summit  was  reached 
at  the  third  attempt,  and  proved  (according  to  telegraphic  accounts)  to  he  over 
17,000  feet  in  altitude,  Dr.  Gregory's  estimate  having  given  it  a  height  of  abjut 
19,000  feet.     Fifteen  glaciers  were  discovered,  two  of  them  of  large  size. 

Journey  in  Marocco. — We  learn  from  the  Comptes  Iiendus  of  the  Paris  Geo- 
graphical Society  that  Dr.  F.  Weisgerber  has  lately  made  a  journey  through  the 
interior  of  Marocco,  during  which  he  surveyed  some  new  routes  and  visited  places 
rarely  or  never  visited  by  Europeans.  During  a  stay  at  Fez  he  executed  a  detailed 
survey  of  the  city,  and  his  plan  of  it  is  reproduced  in  the  French  periodical  to- 
gether with  a  minute  de-cription  both  of  the  city  itself  and  of  the  Wed  Fez,  which 
traverses  it. 

The  Position  of  Adis  Ababa. — According  to  a  note  in  the  Comptes  Mcndut 
of  the  Paris  Geographical  Society  (1899,  p.  264),  the  position  of  the  present  capital 
of  Abyssinia  was  fixed  astronomically,  during  the  visit  of  the  Marchand  mission,  by 
Captain  Germain  and  Sub-Lieut.  Dye,  the  observations  placing  the  palace  of  Menelik 
in  lat.  9°  4"  N.,  long.  38°  42'  f>0"  east  of  Greenwich,  and  the  church  near  the  great 
market  in  9°  1'  49"  N.,  38°  42'  2"  E.  The  latitudes  were  obtained  by  circam- 
ineridian  altitudes  of  stars,  culminating  north  and  south,  the  longitudes  by  equal 
altitudes  of  the  sun  (for  local  time),  and  by  occultations  of  the  stars  (  Cancris  and 
O  Leoniy.  The  results  involve  a  considerable  shifting  of  the  position  as  given  on 
the  best  maps.  The  Italian  map  by  Captain  Chaurand  gives,  e.g.,  the  position  as  in 
&'  5 7' -5  N.,  38°  56'  E.,  which  is  to  be  compared  with  the  former  of  the  above 
values. 

The  French  Niger  Railway.— A  loan  is  shortly  to  be  raised  by  the  colony 
of  French  Guinea  for  the  execution  of  the  railway  from  Konakri  to  the  Niger, 
which  has  been  under  discussion  for  the  past  few  year*.  The  original  surveys  were 
executed  by  Captain  Salesse  (Journal,  vol.  ix.  p.  327),  and  the  route  will,  it  is  said 
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follow  in  the  main  the  line  laid  down  by  him,  though  some  modifications  have  been 
introduced  as  a  result  of  recent  surveys  by  M.  Naude.  This  scheme  is,  of  course, 
quite  independent  of  the  Senegal-Niger  railway. 

The  Development  of  the  Cameroon*. — Recent  numbers  of  the  Deutsche* 
Kolonialblatt  contains  various  items  of  interest  respecting  German  activity  in  the 
Cameroons.  An  important  step  towards  the  extension  of  German  influence  and 
trade  towards  Lake  Ohad  has  been  the  expedition  lately  undertaken  against  the 
Sultan  of  Tibati,  who  had  for  some  time  been  giving  trouble  to  the  interior  station?. 
Captain  von  Kamptz,  who  commanded  the  expedition,  proceeded  first  (February, 
1899)  against  Tibati,  the  old  capital  of  Southern  Adamawa,  which  was  reached 
after  a  difficult  march  by  way  of  Yoko.  The  town  was  carried  by  storm  in  the 
absence  of  the  ml  tan  or  lamido,  Mohamed  Amalama,  who  had  for  eleven  years 
been  investing  the  important  town  of  Ngambe,  chief  centre  of  the  populous  district 
of  Mandiongolo.  After  the  fall  of  Tibati,  where  a  large  store  of  ivory  fell  into  the 
hands  of  the  victors,  negotiations  were  opened  with  the  Sultan  of  Ngaundere,  who 
agreed  to  the  opening  of  a  trade  route  to  his  town  by  way  of  Yoko  and  Dengdeng, 
also  placing  all  the  Fulla  states,  over  which  he  exercises  an  influence,  under  German 
protection.  By  this  means  the  whole  of  South  Adamawa  has  become  subject  to 
the  Cameroons  government,  while  the  extension  of  German  influence  to  Lake  Chad 
is  said  to  be  now  a  matter  of  no  difficulty.  The  British  victories  in  the  Sudan, 
which  are  well  known  in  Adamawa,  have  contributed  materially  to  this  result.  At 
present  British  products  only  are  seen  in  the  country,  but  a  great  impetus  will  no 
doubt  now  be  given  to  German  trade.  On  proceeding  to  Ngambe,  Captain  Kamptz 
found  that  the  hostile  sultan  had  fled,  and  the  native  chief  placed  himself  unre- 
servedly in  the  hands  of  the  German  officer.  Liter  news  states  that  the  Sultan  of 
Tibati  has  since  asked  for  peace.  The  trade  of  the  Cameroons  showed  a  great 
increase  during  1898,  rising,  as  compared  with  1897,  from  9,712,000  to  13,898,000 
marks,  while  the  previous  six  years  had  shown  a  comparatively  small  increase. 
Good  progress  has  been  made  with  the  road  from  Victoria  to  Buea,  which  is  ex- 
pected to  be  open  for  traffic  throughout  by  January  1  next.  It  is  proposed  to 
extend  the  road  northward?,  in  time,  to  Johann  Albrechts-Hoh,  and  also  to  con- 
struct another  from  Victoria  to  the  Mungo  district'. 

The  Lower  Congo. — We  learn  from  the  Mouvement  G&ographique  that  the 
railway  now  under  construction  on  the  north  side  of  the  lower  Congo,  which  is 
intended  to  connect  Boma  with  the  Mayumba  district  and  the  Shiloango  river, 
has  already  reached  the  25th  kilometre,  although  the  first  rail  was  not  laid  before 
March  last.  The  total  length  of  the  line  will  be  about  203  kilometres  (125  miles). 
The  same  journal  announces  that  an  excellent  map  of  the  whole  lower  Congo 
region,  from  the  ocean  to  Stanley  Pool,  has  been  prepared  by  M.  H.  Droogmans 
on  the  large  pcale  of  1 :  100,000.  It  is  in  fifteen  sheets,  but  these  have  also  been 
combined  to  form  a  general  map  on  the  scale  of  1 :  500,000.  Many  modifications 
have  been  introduced  as  regards  the  hydrography,  and  the  mapping  of  the  whole 
territory  north  of  the  river  has  been  rectified.  The  section  including  the  Mayumbe 
district  is  reproduced  in  the  Mouvement  Oiographique  (No.  39),  to  show  the  lice 
of  the  railway  above  mentioned.  A  new  survey  of  the  Congo  estuary  has  been 
in  course  of  execution  since  July  last  by  the  British  Admiralty. 

M.  Fourneau's  Expedition  in  French  Congo.— Further  details  respecting 

this  expedition  {ante,  p.  319)  are  given  in  the  Bulletin  du  Comite  de  VAfrique 
Francaise  for  August.  Leaving  Wesso,  on  the  upper  Sanga,  on  February  14,  1899, 
the  expedition  at  first  crossed  a  difficult  and  swampy  district  with  few  inhabitants, 
but  abounding  in  elephant?.  The  Mambili,  an  affluent  of  the  Mossaka,  was 
reached  on  March  4,  and  two  days  later  the  ground  became  higher,  but  the  route 
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led  through  an  uninhabited  wilderness  where  no  food  could  be  procured.  At  length 
however,  the  scouts  discovered  a  village  of  the  Bakotas,  an  important  tribe  reaching 
to  the  right  bank  of  the  Ivindo.  The  districts  traversed  hitherto  were  rich  ii 
rubber  vines  and  trees.  Passing  many  Bakota  villages,  some  several  miles  ii 
length,  the  Mossaka  basin  was  left  and  that  of  the  Ivindo  entered,  the  water 
parting  between  the  Congo  and  O^owe  systems  being  almost  imperceptible 
Turning  north  in  the  direction  of  Iloku  (reached  by  J.  de  Brazza),  and  soon  after 
wards  resuming  a  more  westerly  course,  the  expedition  reached  the  Abombe 
on  April  2,  having  previously  passed  the  head  streams  of  the  Jadie,  which  flow; 
more  to  the  north.  On  the  10th  two  columns  were  formed,  M.  Fondere  descending 
the  Ivindo  to  the  Ogowe,  while  M.  Fourneau  maintained  a  westerly  course.  Thi 
Ivindo  proved  to  ba  unnavigable  in  its  lower  course,  although,  according  to  M 
Fondere,  it  deserves  to  be  considered  as  the  uppsr  course  of  the  Ogow6,  containing 
more  water  than  the  other  branch.  The  two  sections  were  united  once  more  on 
the  banks  of  the  Niona,  and  then  proceeded  west  through  the  Pahuin  country 
as  far  as  the  Bokowe.  M.  Fondere  then  descended  by  river  to  Libreville,  while 
M.  Fourneau  chose  a  land  route,  and  struck  the  coast  at  the  Maga  creek,  reaching 
the  Gabun  on  June  10.  M.  Fourneau  reports  in  favour  of  the  establishment  oi 
a  route  for  rapid  transit  either  from  the  Gabun  to  the  Sanga  by  the  valley  of  the 
Jadie,  or  from  the  Gabun  to  the  Mossaka  by  that  of  the  Mambili. 

Publications  of  the  Congo  Museum. — After  the  Antwerp  exhibition  oi 

1894,  it  was  resolved  that  the  collections  from  the  Congo  there  exhibited  should 
form  the  nucleus  of  a  museum,  devoted  to  a  furtherance  of  the  scientific  knowledge 
of  the  region  in  all  its  branches.  Considerable  materials  have  already  been  collected, 
while  more  are  likely  to  be  added  as  the  result  of  various  scientific  expeditions 
recently  sent  out  to  the  territories  of  the  state.  It  has  therefore  been  resolved  to 
add  to  the  general  utility  of  the  work  by  the  issue  of  a  series  of  publications,  bear- 
ing the  title  Annates  du  Musee  du  Congo,  which  may  in  time  form  a  "natural, 
physical,  and  ethnographical  history  of  the  basin  of  the  Congo."  The  publications 
will  be  issued  in  three  continuous  series,  dealing  respectively  with  the  botany, 
zoology,  and  anthropology  of  the  Congo,  and  there  will  be  also  a  special  series  of 
monographs  on  particular  subjects,  such  as  the  results  of  scientific  expeditions, 
descriptions  of  separate  regions  within  the  Congo  basin,  and  the  like.  We  have 
already  received  the  opening  number  of  the  three  regular  series,  the  first  under  the 
title,  *  Illustrations  of  the  Flora  of  the  Congo/  giving  plates  and  descriptions  of 
plants  new  to  science  brought  to  light  by  recent  investigations ;  while  the  second 
('  Materials  for  the  fauna  of  the  Congo ')  does  the  same  for  zoology,  the  first  numbers 
being  devoted  to  tbe  fishes  of  the  Congo.  The  first  number  of  the  anthropological 
series  is  a  review,  by  Dr.  Stainier,  of  the  Stone  age  in  the  Congo,  as  elucidated  by 
the  many  discoveries  of  stone  implements  which  have  been  made  within  recent 
years,  principally  on  the  lower  Congo.  The  publications  promise  to  be  of  much 
interest  and  value,  and,  if  continued  in  the  style  in  which  they  have  been  begun, 
should  in  courte  of  time  constitute  a  mine  of  information  on  scientific  matters 
connected  with  the  Congo  region.  From  a  geographical  point  of  view,  the  special 
series  of  memoirs  is  likely  to  prove  of  most  value,  for  by  dealing  with  separate 
regions  in  turn,  they  may  in  time  present  a  complete  description  of  the  whole 
country.     A  large  number  of  scientists  have  already  promised  their  co-operation. 

German  Steamer  for  Lake  Tanganyika,— News  has  been  received  in  Berlin 
from  Lieut.  Schloifer,  leader  of  the  expedition  entrusted  with  the  task  of  placing  a 
steamer  on  Lake  Tanganyika,  announcing  the  arrival  of  his  caravan  at  the  south 
end  of  the.lake  in  January  last.  Iu  February  he  proceeded  to  Kosanga  bay,  north 
of  the  Anglo-German  boundary,  aud  dec:ded  to  establish  there  his  station  for  the 
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launching  of  the  steamer.    Lieut.  Sobloifer  reached  Tanganyika  by  Lake  Nyasa 
and  the  Stephenson  road. 

Hew  Railway  for  Angola. — It  is  announced  in  the  Mouvement  Geographique 
that,  by  a  vote  of  the  Portuguese  Cortes,  the  Government  has  been  authorized  to 
construct  and  work  a  narrow-gauge  railway  from  Benguela  to  the  eastern  frontier 
of  Angola.  Colonization  will  be  encouraged  along  the  line,  and  ports  will  be  con- 
structed at  Benguela  and  Losito  bay.  The  necessary  funds  are  to  be  provided  by 
taxes  on  the  export  of  rubber  and  various  industries,  and  by  the  sale  of  lands  along 
the  railway. 

AMERICA. 

The  Volcanoes  of  the  Aleutian  Islands.— In  a  recent  number  of  the 

National  Geographic  Magazine  (No.  8, 1899),  Mr.  J.  Stanley -Brown  points  out  the 
interest  of  the  field  for  exploration  which  exists,  on  a  minor  scale,  in  the  volcanoes 
of  the  Eastern  Aleutian  isles,  especially  in  Mount  Shishaldin  (Umniak  island), 
whose  summit  has  never  yet  been  reached,  Prof.  Pinart's  claim  to  have  ascended 
the  mountain  being  based,  Mr.  Stanley-Brown  says,  on  a  misunderstanding  of  the 
name  of  the  particular  peak  climbed.  Shishaldin  is  a  splendid  snow-clad  peak 
nearly  9000  feet  high,  probably  one  of  the  most  gigantic  cinder  cones  in  the  world. 
It  seems  to  be  at  present  in  a  state  of  gentle  eruption,  lava  streams,  columns  of 
smoke,  etc.,  having  been  reported  as  observed  during  the  last  year  or  two.  On  the 
same  island  is  another  summit,  which  presents  the  appearance  of  a  well-formed 
crater,  and  is  probably  the  original  volcano.  It  apparently  equals  Shishaldin  in 
magnitude.  There  is  likewise  an  active  volcano  on  Akutan,  the  next  island  to  the 
west,  rings  of  smoke  having,  in  1892,  been  observed  by  Mr.  Stanley-Brown  to  issue 
from  the  crater.  Other  partially  active  volcanoes  occur  within  a  radius  of  100 
miles,  and  their  systematic  study  could  be  accomplished  in  a  short  field  season.  A 
mail-boat  now  run9  once  a  month  from  Sitka  to  Unalaska  under  the  control  of  the 
Pacific  Steam  Whaling  Company. 

An  American  War-ship  on  the  Amazon. — The  United  States  war-ship 

Wilmington  has  lately  made  its  way  up  the  Amazon  as  far  as  Iquitos,  in  Peru. 
The  Wilmington  is  a  cruiser  of  about  1300  tons  displacement,  and  is  said  to  be  the 
first  war-vessel  of  its  size  which  has  navigated  the  waters  of  the  Solimoens  or  upper 
Amazon  above  the  mouth  of  the  Rio  Negro.  Navigation  here  was  attended  with  some 
danger  owing  to  quantities  of  driftwood  brought  down  by  the  rapid  current,  and 
the  absence  of  charts  showing  the  nature  of  the  channel.  It  is  proposed,  after 
replenishing  the  coal-supply  at  Manaos,  to  continue  the  examination  of  the  Amazon 
system  by  an  ascent  of  the  Madeira  to  the  falls. 

Journey  across  the  Gran  Chaoo. — It  is  stated  in  the  Comptes  Bendus 

of  the  Paris  Geographical  Society  (1899,  p.  285),  that  a  boat  journey  has  lately  been 
made  by  a  party  of  Argentine  settlers  from  the  province  of  Jujuy  to  the  Parana 
by  the  Bermejo  and  its  upper  branches.  The  start  was  made  from  Esperanza  on 
the  Sora,  a  left-bank  tributary  of  the  Bio  Grande  de  Jujuy.  The  navigation  of 
these  streams  was  extremely  difficult,  as  they  were  at  the  time  in  flood,  and  very 
rapid*  The  scenery  is  picturesque  on  the  upper  Bermejo,  but  changes  abruptly  as 
the  region  of  the  Chaco  is  reached.  The  expedition,  which  was  due  to  the  initiative 
of  the  brothers  Leach,  is  said  to  have  proved  that  the  rivers  can  be  made  navigable 
for  large  boats. 

The  Onayakis  of  Paraguay. — Some  interesting  details  respecting  the 
Guayakis,  a  little-known  and  exceedingly  primitive  tribe  which  inhabits  the  dense 
forests  of  Eastern  Paraguay,  are  contributed  to  Globus  (vol.  76,  No.  5),  by  Dr.  R. 
Lehmann  Nitche.     The  little  knowledge  yet  possessed  respecting  this  tribe  is 
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derived  chiefly  from  the  observations  of  Count  Charles  de  la  Hitta  and  Dr.  Ten 
Kate,  published  in  the  Anales  del  Museo  de  da  Plata  for  1897,  but  before  this  date 
some  information  had  been  supplied  by  Here  Schutz  in  an  article  in  tbe  Paraguay 
Rundschau  (1894).  Tbe  Guayakis  are  extremely  shy,  always  taking  to  flight  on 
being  seen,  while  the  thickness  of  the  forests  in  which  they  dwell,  and  th<  ir  extra- 
ordinary physical  activity,  effectual ly  prevent  their  being  followed.  Heir  Scbutx 
was  only  once  fortunate  enough  to  obtain  sight  of  an  individual  of  tbe  tribe — dark 
in  colour  and  completely  naked — who  glided  down  from  a  tree  and  vanished  in  the 
depths  of  the  forest  in  an  instant.  He  learnt,  however,  from  an  old  inhabitant  of 
Carayao,  that  a  Gaayaki  man  was  once  captured  by  means  of  the  boleadoraa  and 
brought  to  Asuncion,  but  of  his  subsequent  fate  no  information  could  be  obtained. 
The  tribe  is  greatly  hated  by  the  settlers  on  account  of  the  depredations  committed 
by  it  on  the  young  cattle  and  horses,  and  for  this  reason  a  merciless  war  is  waged 
upon  them  whenever  possible.  In  1898  a  settler  came  upon  a  Guayaki  woman 
and  two  children  in  the  forest,  and  captured  one  of  the  latter  after  wounding  the 
mother.  Photographs  of  the  child  were  obtained  by  Dr.  Endlicb,  of  Leipzig,  one  of 
which  is  reproduced  in  Globus,  The  body  is  well  nourished  and  in  good  proportion, 
the  head  large,  and  the  forehead  well  developed.  A  few  Guayaki  words  were  noted 
by  Dr.  Endlicb,  but,  while  confirming  to  some  extent  previous  information  on  the 
subject,  are  not  sufficient  to  allow  definite  conclusions  to  bo  based  upon  them. 
The  Guayakis  are  of  special  interest  as  living  representatives  of  the  Stone  age, 
making  use  of  a  stone  axe  for  obtaining  honey  from  trees.  They  live  solely  on 
this  and  the  produce  of  the  chase. 

Further  Chilean  Explorations  in  Patagonia.— Further  news  regarding  last 

season's  explorations  of  the  Pat  agon  ian  Andes  from  the  Chilean  side  appears  in  the 
eighth  lumber  of  Peter inanns  Mitteilungen  fir  the  present  year.  An  expedition 
sent  by  the  Chilean  Government  to  open  up  a  road  from  the  valley  of  tbe  Cochamo 
by  the  upper  course  of  the  Manso  to  the  Valle  Nuevo  returned  to  Puerto  Montt 
early  in  May.  Its  leaders  were  Heir  Ot-kar  von  Fischer,  a  former  Danish  naval 
officer,  and  a  Germsn  engineer,  Franz  Steeger.  The  road  had  been  pushed  forward 
about  15  miles,  when  torrents  of  rain  put  a  stop  to  the  work.  Herr  von  Fischer 
had,  however,  explored  three  passes  in  the  direction  of  the  Rio  Manso,  that  most 
suitable  for  a  road  leading  south-east  from  the  headwaters  of  the  Cochamo  *  to 
the  middle  course  of  the  Manso.  It  is  some  hundred  metres  above  sea-level,  and 
has,  therefore,  a  covering  of  tnow  in  winter,  but  other  passes  lie  within  tbe  region 
of  perpetual  snow.  Bttween  Like  Nahuel  Iluapi  and  the  Rio  Puelo  two  chains 
run  north  and  south,  both  starting  from  the  Tronador.  The  higher  bends  east- 
ward before  turning  south,  and  is  characterized  by  bareness  and  rounded  forms; 
it  forms  the  continental  water-parting.  The  other  runs  due  south,  and  is  steeper, 
though  lower  and  thickly  wooded  on  its  western  edge.  It  divides  the  Cochamo 
and  other  small  streams  flowing  west  from  the  valley  of  the  Manso.  The  Valle 
Nuevo,  which  contains  the  upper  courses  of  both  the  Manso  and  the  Puelo,  divided 
only  by  a  slight  swelling  of  the  ground,  is  a  warm  aDd  fertile  valley,  much  drier 
than  the  rainy  regions  of  Llanquihue  and  Chilce.  Indians  were  found  in  the 
Manso  valley,  haviDg  made  their  way  thither  from  Nahuel  Huapi  across  the  main 
water-parting.  Information  is  also  given  respecting  the  latter  part  of  Dr.  Steffen** 
expedition  (ante,  pp.  96,  219).  From  the  lake  named  by  him  Lake  Cochrane 
(Pueyrredon  of  Dr.  Moreno),  Dr.  Steflen  proceeded  south  across  the  basaltic  region 
of  Southern  Patagonia,  a  circuitous  route  being  necessary  on  account  of  the  stonv 

*  The  Cochamo  is  a  Bmall  river  running  from  the  north-cast  into  the  head  of  the 
Boca  de  Reloncavi,  in  41c  30'  8. 
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and  waterless  tablelands,  which  are  almost  impassable  for  pack-animals.  As  far 
as  the  Santa  Cruz  no  settlers  were  seen.  Crossing  that  river  below  its  outflow 
from  the  Lago  Argentino,  Dr.  Steffen  passed  round  the  Sierra  Baguales — then 
impassable  on  account  of  snow — and  reached  Punta  Arenas  by  way  of  Puerto 
Gonsuelo  on  Last  Hope  inlet,  where  are  thriving  sheep  farms  in  the  hands  of 
German,  Scottish,  Portuguese,  and  other  settlers.  Dr.  Steffen  was  much  impressed 
by  the  rapid  growth  of  Punta  Arenas. 

The  American  Inter-Oceanic  Canal. — Two  entirely  opposite  views  respect- 
ing the  commercial  and  strategic  aspects  of  the  proposed  inter-oceanic  canal  are 
taken  in  articles  which  appear  in  the  National  Geographic  Magazine  for  August 
last.  In  the  first,  Dr.  J.  Nimmo,  while  protesting  against  the  almost  exclusive 
attention  hitherto  directed  to  the  engineering  side  of  the  question,  examines  the 
statements  generally  made  as  to  the  commercial  prospects  of  the  undertaking, 
which  he  declares  to  be  entirely  without  foundation.  Taking  Manila  as  typical  of 
the  ports  of  Eastern  Asia  and  Australia  to  which  vessels  would  sail  by  the  proposed 
canal  from  the  Atlantic  states  of  the  Union,  he  shows  that  the  Suez  canal  route 
has  the  advantage  even  in  point  of  length  of  voyage,  and  that  the  advantage  is 
even  greater  when  the  differing  character  of  the  two  canals  is  considered.  As  a 
means  of  communication  between  the  Atlantic  and  Pacific  seaboards,  or  between 
the  latter  and  the  region  between  the  Rocky  mountains  and  Alleghaniep,  he  holds 
that  the  canal  route — not  available  for  sailing  ships,  which  form  one-half  of  the 
American  merchant  marine — will  have  no  chance  of  competing  with  the  direct 
railway  routes,  on  which  freights  are  now  reduced  to  a  minimum.  The  diversion 
of  trade  to  rival  commercial  centres  which  would  necessarily  result,  even  were  the 
canal  a  success,  is  not,  he  says,  calculated  to  recommend  the  project  either  to  the 
centres  of  commerce  east  of  the  Missouri,  which  would  lose  the  direct  trans- 
continental trade,  or  to  the  Pacific  ports,  which  would  lose  that  to  Asia  and 
Australia,  Contrasting  the  American  schemes  with  that  of  Suez,  Dr.  Nimmo 
maintains  that,  while  the  Suez  canal  connects  great  commercial  and  industrial 
nations,  and  has  no  competing  railway,  any  American  isthmian  canal  would  con- 
nect two  vast  unproductive  oceans.  The  more  orthodox  view  is  upheld  by  ProfP 
E.  R.  Johnson,  in  an  article  originally  written  for  the  New  York  Independent.  This 
writer  regards  it  as  almost  self-evident  that  distances  will  be  shortened  *  and  expenses 
lessened  by  the  new  route,  and  devotes  the  greater  part  of  his  article  to  an  examina- 
tion of  the  effects  which  such  modifications  will  have  on  American  naval  power, 
industries,  and  commerce.  The  construction  of  the  canal  will,  he  holds,  by  adding  to 
the  effectiveness  of  existing  ships,  effect  an  immense  saving  in  the  naval  outlay  of  the 
country,  and  will  be  of  equal  importance  as  regards  its  industrial  development, 
especially  by  supplying  a  much-needed  outlet  to  the  manufactures  and  products  of 
the  eastern  states.  The  two  writers  draw  entirely  opposite  conclusions  from  the 
same  facts.  Thus,  Prof.  Johnson  regards  traffic  by  land  handicapped  by  the  costs 
of  railway  carriage,  while  he  considers  that  the  central  west  has  benefited  greatly 
by  the  water  route  via  the  great  lakes  and  Erie  canal ;  Dr.  Nimmo,  on  the  other 
hand,  laying  stress  on  the  recent  enormous  falling  off  of  the  tonnage  by  the  latter. 
Prof.  Johnson  allows  that  a  new  trade  will  have  to  be  created  to  make  the  canal 
a  success,  but  has  no  doubt  as  to  the  result,  holding  that  the  industrial  and 


*  Whereas  Dr.  Nimmo  based  his  argument,  with  regard  to  Asia  and  Australia,  on 
the  distances  to  Manila  only,  Prof.  Johnson  shows  that  as  regards  Australia,  Japan, 
and  China  north  of  Shanghai,  the  proposed  canal  would  be  of  decided  advantage  to 
the  Eastern  United  States. 
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commercial  development  produced  by  the  canal  will  more  than  make  good  any 
loss  temporarily  experienced  by  the  railways. 

ATJ8TBALA8IA  AHD  O0SAHI0  X8LAJTD8. 

The  Germans  in  the  Hew  Britain  Group.— The  DeuUches  KolonialUatt  far 

July  1  contains  the  account  of  a  visit  of  inspection  made  early  in  the  present  year 
by  the  acting   governor,  Heir    Schnee,  to  the  various   trading  stations  in  New 
Hannover,  New  Ireland,  and  adjoining  islands.     The  natives  were  found  in  most 
cases  well  disposed  to  Europeans,  but  at  constant  feud  among  themselves,  the 
Government  being  not  yet  in  a  position  to  put  a  stop  to  this  state  of  things. 
The  principal  stations  are  on  the  small  island  of  Nusa,  off  the    north-western 
extremity  of  New  Ireland,  and  at  other  points  on  the  Nusa  channel,  as  well  at 
on  the  neighbouring  coasts    of   New    Hannover  and   New    Ireland.      Some  of 
these,  established  by  the  New  Guinea  Company,  are  in  the  charge  of  Chinese  or 
Malays.    Cannibalism  is  still  openly  practised  in  these  districts,  and  can  only  be 
checked  when  the  authorities  obtain  a  firmer  control  over  the  natives.     A  visit  was 
paid  to  the  Gardner  islands,  north  of  New  Ireland,  and  here  the  discovery  was  made 
that  both  of  the  large  islands  shown  on  the  maps  are  in  reality  cut  through  by 
narrow  channels.     Herr  Schnee  passed   through  such  a  channel,  bordered  wits 
mangroves,  from  side  to  side  of  the  northern  island.    During  a  short  excursion  into 
the  interior,  partly  by  the  bed  of  a  mountain  stream,  Herr  Schnee  was  struck  by 
resemblance  to  Amboina  in  respect  of  the  soil  and  vegetation.     The  former  was  rick 
loam,  and  the  growth  of  plants  luxuriant.     The  tribal  chiefs  seem  here  to  exercise  a 
much  greater  influence  than  on  New  Britain  and  the  parts  of  New  Ireland  that  were 
visited.    After  beating  about  for  ten  days  between  the  Gardner  islands  and  Nov 
Ireland,  unabla  to  make  any  progress  on  account  of  the  strong  current,  Herr  Schnee 
returned  by  Nusa  to  Herbertshohe,  the  seat  of  government  on  the  Gazelle  peninsula 
He  had,  shortly  before  this  voyage,  undertaken  a  successful  expedition  against  the 
Anaparpar  people  in  the  interior  of  the  peninsula,  who  had  lately  given  trouble  on 
the  coast  of  Weber  Hafen,  where,  after  a  temporary  abandonment,  Europeans  have 
again  begun  to  form  settlements. 

POLAR  REGIONS. 

The  Arctic  Expeditions. — Further  details  respecting  Peary's  experiences  and 
work  during  the  past  year  are  published  in  the  St.  John's  Evening  Herald  of 
September  11  and  the  Brooklyn  Standard  Union  of  September  14.  A  map9 
is  also  sent  us  by  the  Peary  Arctic  Club  at  Lieut.  Peary's  request,  which  shows 
the  exploring  work  accomplished  in  1898-99.  After  parting  with  the  Hope  at 
Etah  on  Foulke  fiord  (ante,  p.  326),  the  Windward  steamed  north,  but,  the  iot 
being  soon  found  unfavourable  for  a  far  advance,  was  placed  in  winter  quarters 
abreast  of  Cape  D'Urville  at  the  entrance  to  Allman  bay,  Grinnell  Land.  Hers 
the  ship  was  frozen  in  on  August  18,  the  whole  basin  and  channel  having 
been  blocked  all  the  season  with  he  ivy  ice.  After  successful  hunting  operations 
during  the  autumn,  Peary  set  out  northwards  along  the  eastern  edge  of  the  land, 
making  caches  of  provisions  en  route,  and  by  the  middle  of  December  made  his 
way  to  Fort  Conger,  Greeiy's  old  winter  quarters  on  Lady  Franklin  bay.  The 
house  was  found  quite  undisturbed,  no  traveller  having  passed  that  way  during 
the  fifteen  years  which  had  elapsed  since  the  former  explorers  had  left  it.  It  was 
during  the  last  march  that  the  misadventure  occurred  which  obliged  Peary  and  his 
party  to  spend  the  night  in  the  cavity  of  an  iceberg,  and  necessitated  his  return 
to  the  Windward  and  the  amputation  of  seven  toes.    When  recovered,  he  set 

*  See  map,  p.  592. 
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himself  to  explore  Grinnell  Land,  which  he  crossed  to  its  west  coast.  Good  work 
was  done  in  the  neighbourhood  of  Buchanan  strait  and  Princess  Marie  bay,  both 
•of  which  were  surveyed  and  charted,  while  the  supposed  Hayes  sound  was  found 
•to  have  no  existence.  Much  was  accomplished  in  preparation  for  a  northward 
advance  next  year,  the  track  between  Cape  Sabine  and  Fort  Conger  having  been 
so  well  trodden  that  it  is  likened  by  Peary  to  a  post-road.  In  some  respects  the 
•explorer  has  modified  his  plans  for  the  future,  as  he  intends  to  winter  at  Etah, 
whither  he  proceeded  in  August  as  soon  as  the  Windward  got  clear  of  the  ice. 
He  will  again  take  the  field  with  the  first  light  of  the  new  year,  whilst  the  Wind- 
-ward,  which  will  be  refitted  and  re-engined  during  the  winter,  will  return  north 
equipped  for  three  years*  further  service,  and  will  serve  as  a  depdt  ship  at  the 
furthest  point  north  attainable.  Captain  Sverdrup's  expedition  in  the  Fram 
wintered  about  50  miles  south  of  the  Windward  t*t  Cocked  Hat  island,  just  within 
"Cape  Sabine,  the  death  of  the  surgeon,  Svensen,  being  the  only  misfortune  which 
befell  the  party.  Some  exploration  was  accomplished  in  Ellesmere  Land.  On 
August  18  the  Fram  was  off  Littleton  island,  and  the  chances  of  reaching  an 
advanced  point  on  the  north  coast  of  Greenland  this  season  seemed  to  be  slight. 
The  Standard  Union  contains  a  full  account  of  the  Peary  auxiliary  expedition  of 
1899  in  the  Diana,  which  made  an  unusually  rapid  passage  across  Melville  bay 
owing  to  absence  of  ice.  At  Saunders  island  a  note  from  Peary  was  delivered  by 
the  Eskimo,  and  at  Foulke  fiord,  Henson,  Peary's  coloured  companion,  was  found 
with  a  letter  from  Captain  Bartlett  of  the  Windward,  Finally,  after  cruising  north 
of  Smith  sound  aud  reaching  79°  10'  N.,  the  Windward  was  found  anchored  off 
Etah  on  August  12,  and  Peary  encamped  close  by.  The  Diana  arrived  at  Sidney* 
CJ.B.,  on  September  12,  little  more  than  a  day  after  the  Windward.  When  still 
2000  miles  from  home,  the  stock  of  coal  had  given  out ;  but  a  supply  was  fortunately 
obtained  from  Disco  island  (where  Sir  Allen  Young  had  coaled  the  Pandora  in 
1875-76),  the  whole  crew  turning  to  dig,  aided  by  a  party  of  Eskimo. 

Dr.  Robert  Stein's  Arctic  Expedition. — We  have  already  mentioned  (ante, 
»p.  326)  that  a  party,  headed  by  Dr.  Robert  Stein,  of  Washington,  was  taken  out  to 
Ellesmere  Land  in  the  Diana  by  the  Peary  Auxiliary  Expedition  of  the  past 
summer.  Since  the  return  of  the  Diana,  Mr.  Bridgman  has  communicated  to  the 
.Standard  Union  some  account  of  the  plans  and  prospects  of  the  party,  which,  in 
•conformity  with  previous  arrangements,  was  landed  early  in  August  at  Cape  Sabine, 
with  the  object  of  exploring  Ellesmere  Land.  Dr.  Stein,  who  is  accompanied  by 
Leopold  Eann  and  Samuel  Warmbath,  purposed  to  winter  in  that  neighbourhood, 
hoping  to  have  an  opportunity  of  returning  by  one  of  Peary's  steamers  next  year. 
According  to  present  arrangements,  however,  the  Windward  will  proceed  north 
next  summer,  and  not  return  till  Peary's  work  is  finished ;  so  that,  as  Mr.  Bridgman 
remarks,  it  will  be  incumbent  on  Dr.  Stein's  friends  to  make  some  arrangements, 
•either  to  bring  him  home  or  possibly  to  send  by  the  Windward  stores  to  enable 
him  to  spend  another  winter  in  the  arctic.  The  fact  that  the  Fram  wintered  last 
year  in  the  neighbourhood  of  Ellesmere  Land  makes  it  doubtful  whether  much  new 
work  will  be  left  for  Dr.  Stein  and  his  companions  to  accomplish,  and  they  seem, 
"besides,  to  be  badly  equipped  for  journeys  of  any  extent. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Tidal  Observations  round  the  Coast  of  England  and  Wales.— In  1896 

the  Ordnance  Survey  conducted  a  series  of  tidal  observations  round  the  coast  of 
England  and  Wales  for  the  purposes  of  the  survey  itself,  and  with  a  view  to  ascer- 
•tain  whether  the  observations  undertaken  in  1859  still  remained  approximately 
•correct.   A  circular  on  the  subject  by  Colonel  Sir  J.  Farquharson,  the  late  Director- 

2p2 
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General  of  the  Ordnance  Surrey,  baa  recently  api>eared  as  an  Addendum  to  the 

'  Abstract  of  the  Ordnance  Survey  Spirit  Levelling  of  England  and  Wales,'  issued 

in  1861.    Taking  the  result  as  a  whole,  there  is  only  a  difference  of  lv  inch  between 

the  results  of  1859  and  189(1,  which  indicates  that  there  has  been  practically  no 

change  in  the  mean  level  of  the  sea  round  England  and  Wale?  daring  the  last  forty 

years.     The  following  tables  give  the  results  of  observations  taken  in  1859  and 

18915. 

Levrm:  nr  thk  Sea  above  the  Obdhance  Datum 

1859 

1896. 

Apple,  lore          ...         ...         ...     +  0IXMJ 

Berwiek-ou -Tweed       +0-457 

■Battersoa,           4*8-500 

Brighton            ...     +0711 

Berwick  KD-Tneed      +0-389 

Cardigan           +Kfl 

Birkenhead       ...     +1  113 

Cardiff +0-M84 

Cardigan            ...         ...         ...     +0-779 

Dover     +0-Mt 

•Deptford            ...         -2020 

Falmouth          +0ol7 

Dover     +0  417 

Fleetwood         

Falmouth                                         -Dool 

Harwich            

Fleetwood  (mean)        +1388 

Holvliead            —0-242 

Great  Grimsby +  1814 

Hull        

Harwich            ...         ...         ...     +1863 

Liverpool —0-057 

Holyhead           ...                           +0*463 
Hull        +0-688 

Loneatoft          +1-507 

Milford -OIW 

Liverpool           -0068 

New  Brighton —  0-8I.V 

•Loodoo  Bridge ,.     +2440 

Feittance             +0*662 

Lowestoft                      ...                 +1  882 

Portland +0*215 

LymeOobb       +1-490 

■Bothernithe       +2*167 

North  Shields  ...        ...       ...     +0990 

Bheernen          +1*551 

Pembroke.          ...     +0*554 

Sillotl. +C-W 

Peozanoe           ...     +0O04 

TyiiemoutU       —  0*213 

Plymouth           ...         ...        ...     -0-359 

Torquay +0S77 

Portsmouth        ... +0302 

West  Hartlepool          -O-0» 

Rams'-Blo +0874 

Weston  -super-Mnro      +0HII 

Scarborough      ...         ...         ...     +0334 

Mean  sea-level  at  twenty-two  static** 

Sheemesa          +  1+48 

abovo  the  ordnance  datum  nt  Liverpool, 

Sborebam                                 .        +0189 

+  0517  foot. 

Sillotb -0-638 

•  Omitted  fur  caileiiliiliu;:  the  mean. 

Southampton     ...         ...         ...      -oTMl 

Sunderland        +u714 

T.-rquay.  , +0433 

WeHtern  toper-Mure +0*121 

Weymouth                    ...         ...     +0561 

Mean  sen-level  at  tweuty-nine  stations 

abovo  the  orduiinoe  datum  at  Liverpool. 

+  0  650  foot. 

•  Omitted  for  fnliuL.tinu-  Hie  mean. 

OBITUARY. 

Chief  Justice  Charles  P.  Daly,  LL.D. 

Our  honorary  corresponding  member,  Judge  Daly,  died  at  hie  country  seat,  near 

Sag  Harbour,  New  York,  on  September  19,  at  the  age  of  eighty-four  years.    Hia 

strength  had  perceptibly  failed  since  his  return  from  Europe  in  1895,  but  his  mind 

retained  its  serenity  and  vigour  to  tbe  end. 

He  was  bom  October  31,  1815,  in  the  city  of  New  York.     His  father,  a  master 

carpenter,  died  while  the  boy  was  still  at  school,  and  thus  thrown  upon  his  own 

resources,  Charles  obtained  employment  as  a  merchant's  clerk  at  Savannah, 

" — 

y 

A 

OBITUARY.  673 

in  New  York,  learned  a  trade,  and  spent  his  evenings  in  study.  At  the  close  of 
his  apprenticeship,  he  entered  the  law  office  of  Mr.  William  Soule,  where  in  less 
than  four  years  he  acquired  such  proficiency  that  Chief  Justice  Nelson,  in  1839, 
relaxed  in  his  favour  the  rule  requiring  seven  years'  study,  and  admitted  him  to 
practice. 

In  1843  he  was  elected  to  the  Legislature,  and  in  the  following  year  was 
appointed,  on  the  recommendation  of  ex-Governor  Marcy,  Judge  of  the  Court  of 
Common  Pleas.  He  took  his  seat  May  4, 1844,  and  served  continuously  for  nearly 
forty-two  years,  being  retired  December  31,  1885,  by  the  limitation  of  age.  He 
became  Chief  Justice  in  1871.  His  judicial  integrity  and  ability  made  an  abiding 
impression  upon  the  community,  and  his  seat  was  never  imperilled  at  any  election, 
while  in  one  particularly  bitter  contest  he  was  the  candidate  of  both  parties  and 
received  every  vote  cast. 

The  degree  of  LL.D.  was  conferred  upon  Judge  Daly  in  I860  by  Columbia 
College,  in  recognition  of  his  eminence  as  a  jurist  and  his  wide  and  varied  literary 
culture.  His  studies  in  history  had  stimulated  his  early  interest  in  geography, 
and  he  became  a  Fellow  of  the  American  Geographical  Society  not  long  after  its 
foundation.  He  was  elected  President  in  1864,  and  re-elected  every  year  for  thirty- 
five  years.  His  annual  addresses  often  dealt  with  particular  subjects,  mostly  with 
a  bearing  on  the  historical  side  of  geography.  Thus  in  1879  he  gave  a  useful  sketch 
of  the  early  history  of  cartography,  while  in  1893  he  discussed  the  subject  of  the 
genuineness  of  the  portrait  of  Columbus  which  has  come  down  to  us.  His  devotion 
to  the  aims  of  the  Society  was  unwearied,  and  he  was  foremost  in  every  effort  to 
promote  the  study  of  geography  in  America.  He  gave  special  attention  to  the 
growth  and  development  of  the  Society's  library,  to  which  he  contributed  generously 
from  his  own  collection. 

Judge  Daly  had  travelled  extensively  in  Europe.  He  represented  his  Society 
at  the  Venice  meeting  of  the  International  Geographical  Congress  in  1881,  and 
again  at  the  London  meeting  of  1895,  being  chosen  on  the  latter  occasion  to  reply 
on  behalf  of  the  foreign  members  to  the  addresses  of  welcome  delivered  at  the 
opening  meeting.  He  was  an  honorary  member  of  the  Geographical  Societies  of 
Berlin  and  St.  Petersburg,  as  well  as  of  our  own. 

A  man  of  singularly  sweet  nature,  dignified  and  modest,  he  possessed  an 
irresistible  charm  of  manner.  His  long  married  life,  though  unblessed  by  children, 
was  a  period  of  unbroken  happiness.    Mrs.  Daly  died  in  1894. 


William  Simpson. 

The  veteran  war  artist  of  the  Illustrated  London  News,  Mr  .William  Simpson,  who 
died  in  August  last  at  his  residence  at  Willesden,  had  been  a  Fellow  of  our  Society 
since  1863.  Mr.  Simpson's  professional  employments  had  given  him  a  wide  ac- 
quaintance with  foreign  countries,  and  had  taken  him  to  some  out-of-the-way 
places,  so  that  his  experiences  were  of  the  most  varied  character.  More  than 
twenty  years  ago  he  read  a  paper  before  our  Society  on  the  Modoc  regions  of  Cali- 
fornia (printed  in  vol.  xix.  of  the  old  series  of  Proceedings),  and  a  few.  years  later 
he  gave  the  British  Association  the  benefit  of  his  experiences  in  Afghanistan, 
whither  he  had  proceeded  with  the  Peshawur  Field  force,  under  Sir  Samuel  Browne. 
During  the  stay  of  the  troops  at  Jalalabad,  he  made  interesting  archasological 
explorations  in  the  neighbourhood,  which  threw  some  light  on  the  Buddhist  period 
in  that  valley.  Mr.  Simpson  was  born  at  Glasgow  in  1823,  and  educated  at  that 
city  and  at  Perth.  He  had  at  first  given  his  attention  to  architecture,  but  soon 
took  up  art  as  a  profession.    He  went  through  the  Crimean  war,  the  Abyssinian 
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campaign,  and  the  Franco-German  war,  as  well  as  the  Afghan  war  of  1878-79. 
During  his  first  visit  to  India  he  spent  some  time  in  the  investigation  of  Buddhist 
topes,  while  some  years  later  he  visited  the  Troad  to  illustrate  the  scene  of  Dr. 
Schliemann's  explorations.  Russia  and  China  also  fell  within  the  scope  of  his 
extensive  travels. 


Dr.  Oakar  Baumann. 

Dr.  Oskar  Baumann,  one  of  the  best  known  of  the  modern  generation  of  African 
explorers,  has  lately  died  at  Vienna  at  the  early  age  of  thirty-five  years.  Dr. 
Baumann's  African  work  began  when  he  was  only  twenty-one,  his  attention  being 
first  directed  to  the  west  coast,  whither  he  accompanied  Dr.  Lenz  on  his  Congo 
expedition  of  1885.  Dr.  Baumann's  survey  of  the  lower  and  middle  course  of  the 
river  on  this  occasion  supplied  valuable  additions  to  African  cartography.  In  1888 
he  turned  his  steps  to  German  East  Africa,  with  which  the  rest  of  his  work  as  an 
explorer  was  concerned.  After  minor  expeditions  in  Usambara  and  other  regions 
near  the  coast,  he  set  out  in  1898  on  the  important  journey  to  the  Nile  sources, 
which  will  be  remembered  as  his  principal  achievement.  The  route  was  so  planned 
as  to  traverse  a  large  extent  of  new  ground,  and  the  additions  to  our  knowledge, 
both  of  the  region  of  steppes  and  inland  drainage  between  the  Kilimanjaro  and  the 
Victoria  Kyanza,  and  of  the  south-western  watershed  of  the  Kile,  were  of  much 
value.  Dr.  Baumann's  work  was  marked  by  great  thoroughness,  and  the  work  in 
which  this  journey  was  described  still  ranks  as  one  of  the  best  authorities  on  the 
geography  and  ethnology  of  East  Africa.  He  afterwards  did  good  work  by  execut- 
ing a  survey  of  Zanaibar  island  and  its  neighbours  on  the  East  African  coast.  He 
was  for  a  time  Austrian  consul  at  Zanzibar,  where  he  contracted  the  malady  to 
which  he  has  now  succumbed. 


CORRESPONDENCE. 

"Was  Australia  Discovered  in  the  Sixteenth  Century? 
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Haigh  Hall,  Wigan,  October  10, 1899. 
Mat  I  be  allowed  to  point  out  an  inaccuracy  in  the  footnote  on  p.  421  to  Mr. 
Edward  Heawood's  paper,  "Was  Australia  discovered  in  the  Sixteenth  Century? n 
In  referring  to  the  early  French  maps,  he  states  that  "  Three  of  these  maps,  now  in 
the  British  Museum,  were  last  year  published  in  facsimile  by  the  late  Mr.  C.  H. 
Coote,  with  explanatory  letterpress."  This  is  a  most  misleading  statement,  and  in 
the  future  may  give  rise  to  vain  inquiries.  The  Harleian  (circa  1536)  map,  and 
the  Desceliers  map,  dated  1550,  are  in  the  British  Museum ;  but  the  Deaceliers 
map  of  1546  is  in  the  library  of  the  Earl  of  Crawford  at  Haigh  Hall.  I  may  further 
add  that  the  facsimiles  were  privately  printed  by  the  Earl  of  Crawford,  and  were 
not  published  by  Mr.  Coote,  although  he  wrote  an  introduction  which  was  issued  at 
the  same  time.  I  cannot  understand  the  suppression  of  Pierre  Desceliers'  name  in 
Mr.  Heawood's  article.  One  would  naturally  conclude  that  all  three  maps  an 
anonymous,  whereas  the  second  and  third  are  signed  and  dated. 

_  _  **•  **•  Edmond. 

[I  much  regret  the  inaccuracy  to  which  Mr.  Edmond  calls  attention,  and  can 
only  plead  in  excuse  that  the  note  in  question  was  added  from  memory  when  at 
a  distance  from  all  means  of  verification,  in  expectation  of  an  opportunity — which 
did  not  occur — for  further  revision.  The  omission— entirely  unintentional — of 
Desceliers'  name  arose  probably  in  part  from  the  wish  to  reduce  to  a  minimum  the 
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recapitulation  of  well-known  facts,  and  in  part  because  attention  wts  directed  rati  er 
to  the  unknown  prototype  on  which  all  the  maps,  as  regards  this  part  of  the  world, 
appear  to  be  based,  than  to  the  existing  maps  themselves.  I  find  on  referring  to 
the  rough  copy  of  the  article  that  the  name  originally  appeared,  but  was  eliminated 
through  subsequent  compression.* — E.  Hkawooo.] 


AndreVs  Eoute. 


It  cannot  fail  to  be  of  interest,  and  it  may  be  of  use  to  those  who  contemplate  a 
search  expedition  for  Herr  Andres,  to  be  in  possession  of  the  following  record  of 
winds  in  his  neighbourhood  for  a  few  days  after  his  ascent.  I  sent  it  to  the  Times, 
and  it  appeared  in  the  issue  of  that  paper  of  October  10. 

"  The  discovery  of  a  buoy,  unquestionably  belonging  to  AndreVs  balloon,  has 
again  revived  speculation  as  to  the  course  followed  by  the  Eagle  after  the  ascent 
from  Spitsbergen ;  and  it  has  occurred  to  me  that  a  few  notes  of  the  wind  and 
weather  experienced  within  about  300  miles  of  the  balloon  for  certainly  three  days 
after  it  started  should  be  of  value  in  assisting  opinion. 

"  Now,  when  Andr6e  started  on  July  11, 1897,  the  Windward  (the  ship  pur- 
chased by  Mr.  Harmsworth  for  his  expedition  and  afterwards  given  by  him  to  Lieut. 
Peary  for  further  arctic  work)  was  about  this  distance  from  him,  dodging  about  in 
the  close-packed  ice  south  of  Franz  Josef  Land.  When  Andree  ascended  the  wind 
with  him  was  S.S.W.,  driving  him  in  a  N.N.E.  direction.  At  that  moment  a  light 
south-east  wind  was  still  with  the  Windward;  but  on  the  following  day,  about 
twenty-four  hours  later,  the  south-west  wind  reached  her.  July  13  was  ushered  in  with 
snow,  and  a  heavy  swtll  came  up  from  the  south-west,  resulting  from  the  wind  which 
had  blown  from  that  direction  the  day  before.  On  July  13  Andree  despatched  the 
only  message  we  have  received  from  him,  in  which  he  said  he  was  in  82°  2'  N.  1st. 
and  15°  5'  E.  long.,  and  was  going  east  10°  south ;  or,  in  other  words,  was  being 
driven  by  a  wind  north  of  west.  Almost  exactly  twenty-four  hours  later — as 
before — the  wind  reached  the  Windward,  on  July  14,  and  lasted  for  about  twelve 
hours.  The  weather  had  varied  from  cloudy  to  clear,  but  this  wind  brought  dense 
fog.  On  July  15,  at  8  a.m.,  when  Andree  might  have  been  somewhere  noith-east 
of  the  Windward — perhaps  not  more  than  200  miles  distant — the  wind  again 
shifted,  this  time  to  the  south,  and  from  that  quarter  it  blew  with  steadily  increasing 
force  throughout  the  day  (with  considerable  rain),  veering  in  the  night  to  south- 
west. 

"  If  I  may  offer  an  opinion,  I  would  say  that  if  the  weather  which  his  neighbour 
the  Windward  had  be  any  criterion,  the  fresh  and  strong  southerly  breezes  of 
July  15  would  have  canied  Andree  far  to  the  north." 

It  is  open  to  us,  from  the  foregoing  facts,  to  believe  that  Herr  Andree  turned 
north  in  his  balloon,  on  July  15,  when  somewhere  north-west  of  the  north  point 
of  Nova  Zembla — probably  about  60°  E.  long,  and  80°  N.  lat.  The  appearance  of 
the  buoy  on  the  north  coast  of  King  Charles  Land  would  not  be  inconsistent  with 
this  assumption. 

Arthur  Montefiobe  Bbice. 
Id,  Hyde  Park  Mansions,  W. 


•  A  printer's  error  which  occurs  on  p.  425  may  be  noted  here.  Since  the  type  was 
first  set  up  two  of  the  letters  of  the  word  "  Aljofar "  (four  lines  from  bottom)  have 
become  transposed. 
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Addition  to  ike  Librcurf. 

By  HUGH  ROBERT  MILL,  D.Sc.,  Librarian,  R.GK8. 

The  following  abbreviations  of  nouns  and  the  adjectives  derived   from   them  i 
employed  to  indicate  the  source  of  articles  from  other  publications.     Geographic 


names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academie,  Akademie. 
Abh.  m  Abhandlungen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Com.  s  Commerce. 

G.  Rd.  =  Comptes  Rendus. 

Erdk.  =  Erdkunde. 

G.  a  Geography,  Geographic,  Geografia. 

Ges.  =  Gesellschaft. 

I.  s  Institute,  Institution. 

Iz.  =  Izvestiya. 

J.  »  Journal. 

k.  u.  k.  =  kaiserlioh  und  koniglich. 

M.  s  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  Me'moires. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

R.  =  Royal. 

Rev.  =  Review,  Revue. 

S.  =  Society,  Societe',  Selakab. 

Sitzb.  =  Sitzungsbericht. 

T.  =  Transactions. 

V.  =  Verein. 

Verh.  =  Verhandlungen. 

W.  =  Wissensohaft,  and  compounds. 

Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  i 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  coyer  in  inches  to  the 
half-inch.     The  size  of  the  Journal  is  10  x  6i. 

A  selection  of  the  works  in  this  list  will  bo  noticed  elsewhere  in  the  M  Journal." 


Loyse) 


STOOPS. 

Austria-Hungary.      Jahrb.  Ungar.  Karpaihen-V.  26  (1899)  :  56-90. 
Die  Orometrie  der  Hohen  Tatra.    Yon  Edmund  Loysch. 

Austria — Meteorology.  

Jahrbucher  der  k.  k.  Central-Anstalt  fur  Meteorologie  und  Erdmagnetismus. 
Jahrgang  1895,  1896,  und  1898.  I.  Thiel.  Wien,  1898-99.  Size  12  x  9$,  pp. 
(1895)  xxiv.  and  192 ;  (1896)  xxvi.  and  148  ;  (1898, 1.  Th.)  134,  38,  and  16. 

Austria— Moravia.  M.G.  Qes.  Wien  42  (1899) :  193-209.  Trampltr 

Das  Holsteiner  Thai ;  eine  Karststudie  aus  M'ahren.  Yon  R.  Trampler.  With 
Plans. 


Busoham 


Ferriert. 


Ripley. 


Belgium.  Rev.  Francaise  24  (1899)  :  517-522. 

La  Belgique  maritime.  Par  M.  Paul  Barre.  With  Maps  and  Plan. 
On  the  seaports  of  Belgium,  and  the  proposals  for  improving  them. 
Denmark— Bornholm.  Globus  76  (1899) :  85-91 ;  117-127. 

Bornholm.     Yon  Dr.  G.  Busohan.     With  Map  and  Illustrations. 

Denmark— Copenhagen.    B.S.G.  Com.  Bordeaux  22  (1899) :  339-367. 
Le  port  frano  de  Oopenhague.    Par  M.  Andre'  Ferriere. 

Europe— Anthropology. 
A  Selected  Bibliography  of  the  Anthropology  and  Ethnology  of  Europe.    By 
William  Z.   Ripley,  pud.,  Boston.      Published  by  the  Trustees  of  the  Public 
Library,  1899.    Size  9x6,  pp.  x.  and  160.    Presented  by  the  Compiler. 
This  list  contains  nearly  two  thousand  titles  of  works  referred  to  by  Prof.  Ripley  is 

compiling  his  "  Races  of  Europe."    They  arc  arranged  alphabetically  under  authors' 

names,  with  an  index  arranged  alphabetically  under  subjects,  the  subjects  including 

countries  and  provinces. 

Europe — Fauna.  8ehar£ 

The  History  of  the  European  Fauna.  By  R.  F.  Scharff,  b.sc.  London :  W.  Scott, 
Limited,  1899.  Size  7}  X  5,  pp.  viii.  and  364.  Maps  and  Illustration*.  Price  6s. 
Presented  by  the  Publishers. 

A  special  note  on  this  important  book  will  be  given  in  the  Journal. 

Trance.  B.S.G.  Rochefort  20  (1898) :  3,  81,  161,  225 ;  21  (1899)  :  3.  Vinotat 

Une  paroisse,  autrefois,  en  Angoumois  (Marillac-le-Franc).    Par  Ernest  Vincent 
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France — Chamonix.  Whymper. 

Chamonix  and  the  range  of  Mont  Blanc.  A  Guide  by  Edward  Whymper. 
Fourth  edition.  London :  John  Murray,  1899.  Size  7}  x  5,  pp.  xiv.  and  206. 
Maps  and  Illustrations.    Price  3#.    Presented  by  the  Author. 

Trance- -Corsica.  Globus  76  (1899) :  1-3 ;  27-31.  Battel. 

Korsiflche  Stadte.    Yon  Friedrioh  BatzeL 

Germany— Halle.  M.V.  Erdk.  Halle  (1899) :  108-110.  Lortms. 

Beschreibung  der  Stadt  Halle  im  16  Jahrhundert  Ant  einer  Handschrift  G.  v. 
Alvenslebons  mitgeteilt  von  G.  Lorenz. 

Germany— Prussia.  M.  V.  Erdk.  Halle  (1899) :  59-64.  Halbfess. 

Der  Arendaee  in  der  Altmark  (Nachtrage).    Von  Dr.  W.  Halbfass. 

Germany— Pnutia.  M.  V.  Erdk.  Halle  (1899) :  1-55.  Martens. 

Der  Hopfenbau  in  der  Altmark.    Von  Dr.  A.  Mertens.     With  Map. 
On  the  distribution  of  hop-growing  in  the  Altmark. 

Germany— Prussia.  Globus  76  (1899) :  181-192.  Tetsner. 

Die  Pbilipponen  in  Ostpreussen.  Von  Dr.  F.  Tetzner.  With  Map  and  Illustra- 
tions. 

The  Philipponen  were  a  Russian  sect  who  emigrated  to  East  Prussia  in  1700. 

•Germany— Prussia.  M.V.  Erdk.  Halle  (1899):  89-96.  Weyhe. 

Wustungen  im  und  am  Kliekener  Luch.    Von  Prof.  E.  Weyhe.     With  Map. 

Jtnssia— Odessa.  Mackie. 

Trade  of  Odessa  for  the  year  1898.  Foreign  Offioe,  Annual  No.  2255, 1899.  Size 
10  x  6J,  pp.  38.    Price  2*d. 

Snssia — Poland.  Murray. 

Trade  and  Agriculture  of  Poland  and  Lithuania  for  the  year  1898.  Foreign 
Office,  Annual  No.  2226,  1899.    Size  9}  X  6£,  pp.  54.    Map.    Price  4Jd.j 

Jtussia— Taganrog.  Hunt. 

Trade  of  Taganrog  and  District  for  the  year  1898.  Foreign  Office,  Annual  No. 
2265,  1899.    Size  9£  X  6,  pp.  34.    Price  2*. 

Jtussia — Urals.  Hdgbom. 

Om  de  vid  syenitbergarter  bundna  jernmalmerna  i  ostra  Ural.  Af  A.  G.  Hogbom. 
— Meddelanden  fr&n  Upsala  UniversitetsMineralogisk-Geologiaka  Institution.  23. 
Stockholm,  1898.    Size  8*  X  5},  pp.  115-134.    Illustrations. 

«cindinaTia.  G.  Tidshrift  15  (1899) :  40-52.  Goer. 

Gerard  de  Geer :  Om  Skandinaviens  geogranska  utveckling  efter  istiden.  Referat 
af  cand.  mag.  N.  Hartz. 

A  snmmary  of  Prof.  Gerard  de  Geer's  work  on  the  geographical  evolution  of  Scan- 
dinavia since  the  glacial  period,  published  in  Stockholm  in  1896. 

dBpain.  Harrison. 

Trade  of  Spain  for  the  year  1898.  Foreign  Offioe,  Annual  No.  2245,  1899.  Size 
10  x  6$,  pp.  54.    Price  3d. 

•Spain — Bilbao.  Smith. 

Trade  of  Bilbao  and  District  for  the  Tear  1898.  Foreign  Offioe,  Annual  No. 
2240,  1899.    Size  10  x  6,  pp.  40.    Price  2Jd. 

.-Spain — Cadis.  Vecqneray. 

Trade  of  Consular  District  of  Cadiz  for  the  year  1898.  Foreign  Office,  Annual 
No.  2223,  1899.    Size  9}  X  6,  pp.  30.     Price  2d. 

This  report  describes  the  progressive  decline  of  the  port  of  Cadiz,  and  refers  to  the 
efforts  being  made  to  restore  prosperity  by  running  the  "  Bud  express,"  which  now  stops 
at  Madrid  on  to  Cadiz,  and  so  making  it  a  port  for  passengers  joining  the  Mediterranean 
steamers. 

Sweden — Geology.  Hogbom. 

Om  urkalkstenarnas  topografi  och  den  glaciala  erosionen.  Af  A.  G.  Hogbom.— 
Meddelanden  fran  Upsala  Universitets  Mioeralogisk-Geologiska  Institution.  24. 
Stockholm,  1899.    Size  8|  x  5),  pp.  189-206. 
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Sweden— Gravity.    Bxhang  K.  Svensk.  Vet.-A.  HandUngar  84  (1899) :  1-36.         B 
Bestimmung  der  Intensitat  der  Sohwerkraft  auf  den    Stationen   Haparanda, 
Hernosand,  Upsala,  Stockholm  und  Lund.    Von  P.  G.  Rosen. 

Sweden— Meteorology. 


Observations  Me'teorologiques  Suectoises  publiees  par  rAcade'mie  Rojalo  dee 
Sciences  de  Suede,  executees  et  r&tigees  sous  la  direction  de  l'lnstitut  Central  de 
Meleorologie,  vol.  35, 2-ieme  aerie ;  vol.  21.  1893.  Stockholm,  1898.  Size  12|  x  10, 
pp.  viii.  and  156. 

Switierland.  Oeolog.  Mag.  6  (1899) :  259-270.  J«nnint> 

On  the  Courses  of  the  Landwasser  and  the  Landquart  By  A.  Vaughan  Jennings. 
With  Map*. 

Discusses  Prof.  Heim'a  theory  at  to  the  changes  which  have  taken  place  in  the 
mountain  streams  of  Oraubundeo,  in  which  he  tees  evidence  of  river-capture.  Mr. 
Jennings,  after  studying  the  locality,  brings  forward  another  theory  to  account  for  the 
present  condition  of  the  Davos  valley. 

Switierland— Folklore.  ZaUtr. 

Die  Krankheit  im  Volksglauben  dee  Simmenthals.  Ein  Beitrag  zur  Ethnographic 
des  Berner  Oberlandes.  Von  Dr.  Hans  Zahler.— Arbeiten  aas  dem  Geographischen 
Institut  der  Universitat  Bern.  Heft  iv.  (Separat-Abdruok  aus  dem  XVI.  Jahres- 
bericht  der  Geographischen  Gesellschaft  von  Bern.)  Bern,  1898.  Size  9x6}, 
pp.  140.  Presented  by  the  Author. 
On  the  popular  superstitious  beliefs  as  to  illness  in  the  Simmenthal. 

Switierland — Geology.  Erdsv 

Vierteljahrsb.  Naiurforsch.  Oe$.  Zurich  44  (1899) :  157-191. 

Der  postglaciale  Loss  im  St.  GallerRheinthalmit  Berucksichtigung  der  Lossfrage 
im  ailgemeinen.    Yon  J.  Friih. 

A  contribution  to  the  study  of  the  origin  of  loess, 
turkey— Albania.  Scottish  O.  Mag.  15  (1899) :  337-350.  Cellar 

Albania  and  the  Albanians  in  1898.  By  the  Be?.  Hugh  Callan,  m.a.  With 
Illustration*. 

United  Kingdom.        Yorkshire  Rambler*'  Club  J.  1  (1899) :  54-64.  Cuttriss. 

The  Caves  and  Pot-Holes  of  Yorkshire.    By  S.  W.  Guttriss. 
United  Kingdom.        Yorkshire  BambUrs9  Club  J.  1  (1899) :  49-53.  Robinson- 

The  West  Wall  of  Deep  Ghjll.    By  J.  W.  Robinson. 

United  Kingdom— England.  — ^— 

Tidal  Observations  and  Ordnance  Survey  Levelling.    Addendum  to  the  "  Abstract 
of  the  Ordnance  Survey  Spirit  Levelling  of  England  and  Wales."    Issued  in  1861. 
Size  12}  x  10,  pp.  4. 
Results  of  redetermining  mean  sea-level  at  a  number  of  stations  on  the  ooast  of 

England  and  Wales,  in  order  to  place  on  record  the  difference  between  assumed  mean* 

tide-level  at  Liverpool — the  datum  for  all  the  Ordnance  Survey  levelling — and  the* 

actual  mean  sea-level  at  different  points,  see  Journal,  p.  572. 

United  Kingdom— England.  EaTendell 

Borough  of  Southport.  Meteorological  Department  The  Fern  ley  Observatory, 
Southport.  Report  and  Results  of  Observations  for  the  year  1898.  By  Joseph 
Baxendell.    Southport,  1899.    Size  10  x  7},  pp.  28.    Diagram. 

United  Kingdom— England.  Cornish. 

On  the  Grading  of  the  Ghesil  Beach  Shingle.  By  Vaughan  Cornish,  m.so.,  etc. 
[From  Proceeding*  Dorset  Natural  History  and  Autiquarian  Field  Club,  vol.  xix., 
1898,  pp.  113-121.]  Dorchester,  1898.  Size  8$  x  6.  Illustrations.  Presented 
by  the  Author. 

United  Kingdom— England.    T.  Edinburgh  Oeolog.  8.  7  (1899) :  469-476.  Greenly. 

The  Hereford  Earthquake  of  December  17,  1896,  considered  in  relation  to  Geo- 
logical Structure  in  the  Bangor- Anglesey  Region.    By  Edward  Greenly.   With  Map. 

United  Kingdom— England.  Hares* 

Report  on  the  Present  State  of  the  Navigation  of  the  River  Mersey  (1898),  to  the 
Right  Honourable  the  Commissioners  for  the  Conservancy  of  the  River  Mersey. 
By  Vice-Admiral  Sir  G.  S.  Nares,  k.c.b.,  f.r.s.  London :  Printed  by  Phipps  & 
Connor,  1899.    Size  10  X  (fy,  pp.  20.    Presented  by  the  Mersey  Conservancy. 


GEOGRAPHICAL  LITERATURE  OF  THE  MONTH.  579 

United  Kingdom— Meteorology.    /.  School  G.  3  (1899) :  223-227.  Herbertson. 

Pressure,  Winds,  and  Rainfall  oyer  the  British  Islands.    By  A.  J.  Herbertson. 

United  Kingdom— Scotland.  T.  Edinburgh  Geolog.  S.  7  (1899) :  416-419.  Wallace. 

Geological  Notes  on  Strathdearn  and  the  Aviemore  Railway.  By  Thomas  D. 
Wallace. 

Observations  on  the  new  line  which  cuts  off  a  wide  curve  on  the  Highland  railway 
between  Aviemore  and  Inverness. 

ASIA. 

Asia  Minor.  B.S.B.  Beige  G. 23  (1899) :  205-231.  Oehlmann. 

L'Asie  Mineure  au  point  de  vue  de  Immigration  allemande.  Par  le  Dr.  £. 
Oehlmann. 

China,  C.  Bd.  S.G.  Paris  (1899) :  271-281.  FauveL 

Les  diamaots  Ohinois.    Par  M.  A.  A.  FauveL 
China.  M.G.  Qes.  Wien  42  (1899):  210-234.  Fischer. 

Meine  Erlebnisse  an  der  Ostknste  Chinas.    Yon  E.  S.  Fischer. 
China.  /.  Manchester  G.S.  14  (1898) :  361-364.  Little. 

China.    By  Mrs.  A.  Little. 
China — Che-Xiang.  Carli. 

II  Oe-Kiang,  studio  geografloo-ecoDomioo  del  Dott.  Mario  Carli.  Roma,  1891). 
Size  9$  x  6  J,  pp.  xx.  and  278.    Map.    Presented  by  the  Author. 

China— Historical  B.S.Q.  Usboa  16  (1897) :  649-661.  Montalto  de  Jesus. 

Centenary  of  India.  Early  Portuguese  intercourse  with  China.  By  C.  A. 
Montalto  de  Jesus. 

China— Tientsin.  B.S.R.  Beige  G. 23  (1899) :  232-268.  Bnre. 

Tientsin.    Par  Pierre  Bore. 

India.  Contemporary  Rev.  76  (1899) :  153-173.  Fairbairn. 

Race  and  Religion  in  India.    By  A.  M.  Fairbairn,  d.d. 

India— Darjiling.  Globus  76  (1899) :  192-195.  

Bin  Besuch  in  Dardsehiling.     With  Illustrations. 

India— Historical  Foster. 

The  Embassy  of  Sir  Thomas  Roe  to  the  Court  of  the  Great  Mogul,  1615-1619, 
as  narrated  in  his  Journal  and  Correspondence.  Edited  from  Contemporary 
Records  by  William  Foster,  b.a.  2  vols.  London:  Printed  for  the  Hakluyt 
Society,  1899.  Size  9x6,  pp.  xii,  IxviiL,  and  586.  Portrait,  Maps,  and  Illustra- 
tions.   Presented  by  the  Hakluyt  Society. 

This  edition  of  Sir  Thomas  Roe's  embassy  is  largely  printed  for  the  first  time  from 
Roe's  original  manuscript,  supplemented,  where  it  is  incomplete,  from  Purchas,  and 
accompanied  by  numerous  letters  and  notes  throwing  light  from  contemporary  sources 
on  some  of  the  references. 

India— Xarakoram  Mountains.    Scottish  G.  Mag.  15  (1899) :  523-526.  Workman. 

Aseent  of  the  Biafo  Glacier  and  Hispar  Pass :  Two  Pioneer  Ascents  in  the 
Karakoram.    By  Fanny  Bullock  Workman. 

India— Kashmir.  Mem.  Geolog.  Surv.  India  88  (1898) :  1-27.  Diener. 

Notes  on  the  Geological  Structure  of  the  Chitiohun  Region.  By  Dr.  Carl  Diener. 
Indian-Madras— Anthropology.  Thurston. 

Madras  Government  Museum.  Bulletin,  vol.  ii.  No.  3.  Anthropology.  Kadirs  of 
the  Anaimalais ;  Malaialis  of  the  Shevaroys;  Syllabus  of  Demonstrations  on 
Anthropology;  The  Dra vidian  Head;  The  Dravidian  Problem.  By  Edgar 
Thurston.    Madras,  1899.    Size  8}  x  5),  pp.  131-197.    Illustrations. 

India— Korth-West  Frontier.    Mem.  Geolog.  Surv.  India  28  (1898) :  96-117.     Hayden. 

On  the  Geology  of  Tirah  and  the  Bazar  Valley.  By  H.  H.  Hayden,  b.a  ,  b.e. 
WUh  Plate  and  Sections. 

India— Visagapatam.  

Report  of  the  Condition  and  Progress  of  the  G.  Y.  Juggarow  Observatory,  Vizaga- 
patam.  Including  the  Results  of  Observations  for  the  year  1897.  Calcutta,  1899. 
Size  9  X  6$,  pp.  60.    Plate  and  Diagram. 
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Indo  Chin* —Laos.  B.S.G.  Com.  Paris  90 (1898) :  609-625.  LaSr 

I.e  HdQt  Luos,  m  situation  ebonomique.    Far  H.  le  Dr.  Leffcvre.     WitX  Map. 
Japan,  National  G.  Mag.  10  (1899) :  329-387.  An* 

The  Commercial  Development  of  Japan.     By  0.  P.  Aontiu. 
Japan.  J.G.  Tokyo  OS.  11  (1899):  413-122,  475-501.  OgM 

Geologic  Structure  of  the  Japanese  Islands,    ISy  Takudxi  Ogawa.     [In  Japanese.] 
Japan.  J.G.  Tokyo  0.8.  11  (1899):  194-203.  Inn 

The  Otsuji  Coal-fields  in  Onga,  Chikuxen.     l(y  Toshi  Bnzuki.    [In  Japancan.] 
Japan.  Qowhu 

The  Dolmen*  of  Japan  and  their  Builder*.    By  W.  Gowland.    Reprinted  from  the 

Transaction*  and   Proceeding!  of  the  Japan  Society,  vol.  IT.  part   iii.       London: 

Printed  by  W.  Clowe*  A  Bon*.  1899.     BUa  11  x  8,  pp.  56.   miutraUont.    Frmentei 

by  Vie  Author. 
The  author  hat  studied  40C  dolmen*  or  ancient  (tone-built  sepulchral  chamber* 
Japan,  and  made  drawing*  or  measurement*  of  14a     On  these  the  present  paper 
founded. 
Japan.  Li 

Foreign  Trade  of  Japan  for  the  year  1898.    Foreign  Office,  Annual  No.  2277, 1899. 

Size  9J  x  G,  pp.  82.    Price  2d, 
Japan— deal.  J.G.,Tokyo  O.8.  11  (1899):  114-125.  ■ml 

The  OUoji  Goal -fields  in  Onga,  Chikuxen.    Br  Toshi  Suzuki.    [In  Japanese.] 
Japan— Formosa.  J.G.,  Tokyo  G.8. 11  (1899):  33-44.  Iatarj 

Present  and  Future  of  the   Industrie*  of  Formosa.     By  Jintaro  Inonye.     [In 

Japanese.]  • 

Japan— Formosa.  J.G.,  Tokyo  OS.  11  (1899):  126-136.  Is* 

A  Geological  Exploration  of  Formosa.    By  Yamajuo  IahiL     [In  Japanese.] 
Japan-  Formosa.  J.G.,  Tokyo  G.S.  II  (1899):  16-32.  Iak 

A  Geological  Exploration  of  Formosa.    By  Yamajiro  Ishii.    [Iu  Japanese.] 
Japan— Yokohama.  Fond 

Trade  of  Yokohama  and  District  for  the  year  1898.    Foreign  Offloe,  SJHmaJ  No. 

2290,  1899.    Site  10  x  6J,  pp.  24.    Pries  lid. 
Korea.  Jords 

Trade  of  Corea  for  the  year  1898.     Foreign  lifflce,  Annual  No.  2304, 1899.     Sin 

9J  x  6,  pp.  24.    Pries  ljd. 
Malay  Archipelago.     J.  College  Set.  Imp.  Unitenity  Tokyo  11  (1899):  83-120.        Set 

On   the   Geologic   Structure   of  the  Malayan   Archipelago.    By  B.  Koto,  ph.d. 

With  Map. 
Malay  Archipelago — Celebes.  KnJJ 

Tijae.  Inditclic  Tool-,  Land-  en  Velkenk.  41  (1899) :  80-92. 

De  adoptie  in  rerband  met  bet  matriarchaat  bij  de  Toradja's  van  Midden-Celebo*. 

Door  Alb.  C.Kruijt. 

On  the  customs  of  the  people  of  Central  Celebes. 
Malay  ArehlpeUge — JaTa.  OaapsU 

Tijdr.  Indttehe  Taal-,  Land-  en  Volkenk  41  (1699):  32-51. 

Note  betreffende  het  Jengger-gebicd.    Door'H.  M  la  Chapelle. 
Malay  Arehlpel  ago— Java.  KoUfaragf 

TijeU.  IndUehe  Tool-,  Land-  en  Volkenk.  41  (1899):  70-79. 

De  Linggatempel  en  andere  oudheden  op  liut  Yanggebergte.    Door  Dr.  J.  H.  F. 

Kohlbrngge.     With  Plan  and  Plate: 
If alay  Archipelago — Java.  jaataafchi 

Trade  of  Java  for  the  year  1898.     Foreign  Office,  Annual  No.  2253, 1899.     Site  H 

X  6J,  pp.  22.    Price  ljd.  ^ 

Malay  Fenlnsnla.  J.B.  Colonial  1.  80  (1S99) ;  549-581.  CPaw* 

Life  in  the  Malay  Peninsula ;  '  As  it  huh  and  is.'    By  Hugh  Clifford. 
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Malay  States.  Swettenham. 

Report  by  the  Resident-General  of  the  Federated  Malay  States  to  His  Honour  the 

Acting  High  Commissioner  (Sir  Alexander  Swettenham,  k.c.m.g.).    Kuala  Lumpur. 

1899.    Size  13}  x  8|,  pp.  8. 
Persia.  J.R.  United  Service  I.  43  (1899) :  737-751.  Temple. 

The  Strategic  Relation  of  Persia  to  British  Interests.    Lecture  by  the  Rt.  Hon. 

Sir  Richard  Temple,  Bart.,  g.c.s.l,  etc. 

Discusses  the  relations  of  Persia  to  Russia  and  the  United  Kingdom. 

Persia— Aserbaijan.  Wood. 

Trade  of  Azerbaijan  for  the  year  1898-99.    Foreign  Office,  Annual  No.  2291, 1899. 
Size  10  x  6J,  pp.  14.    Price  Id. 

Persia— Ispahan.  Preeee. 

Trade  of  Ispahan  and  District  for  the  years  1897-98  aud  1898-99.  Foreign  Office, 
Annual  No.  2260,  1899.    Size  10  x  6J,  pp.  22.    Price  ljd. 

The  report  bears  witness  to  the  disorganized  state  of  Persia,  and  the  difficulties 
which  are  experienced  by  foreign  merchants. 

Philippine  Islands.  Quarterly  Rev.  190  (1899) :  198-220.  

The  Philippines  and  their  Future. 
Philippine  Islands.         National  G.  Mag.  10  (1899) :  271-272.  

Meteorology  in  the  Philippines. 

The  official  meteorological  observer  at  Hongkong  complained  to  the  American 
authorities  of  the  Philippines  because  the  Jesuit  observatory  at  Manila  telegraphed 
warnings  of  typhoons  to  Hongkong.  This,  it  appears,  was  held  to  be  contrary  to  inter- 
national courtesy,  which  forbids  a  scientific  institution  to  predict  storms  in  any  country 
except  that  in  which  it  is  situated ;  and  the  Jesuits  were  accordingly  forbidden  to 
announce  the  routes  of  approaching  typhoons  in  Hongkong  and  Singapore. 

Philippine  Islands.  Rev.  Francaise  24  (1899) :  344-352.  Lasalle. 

Philippines :  L'insurrection  de  1896-1897.    Par  C.  de  Lasalle.     With  Map. 

Philippine  Islands.  P.R.  Artillery  I.  88  (1899) :  309-320.  Bimonds. 

Manila  under  the  Americans.    By  Captain  C.  B.  Simonds,  b.a.     With  Map. 

Philippine  Islands.  8onnenbnrg. 

M.  Deutech.  Gee.  Natur-  u.  Vdtkerk.  Ottasiens  7  (1899):  285-292. 
StimmungBbilder  aus  Manila.    Von  Major  Falkner  von  Sonnenburg. 
A  graphic  description  of  the  capture  of  Manila,  told  by  a  German  military  officer. 

Russia— Caspian  Sea.  Globus  76  (1899) :  13-17.  Seidlitx. 

Der  Karabugas-Meerbusen  des  Kaspischen  Meeres.  nach  den  Ergebnissen  der  vom 
Ministerium  der  Landwirtschaft  ausgesandten  Expeditionen.  Yon  X.  v.  Seidlitz. 
With  Map. 

Russia— Central  Asia.       Petermanne  M.  45  (1899) :  125-126.  Friederichsen. 

Meteorologische  Beobachtungen  in  Luktschun,  Zentralasien.    Von  Dr.  M.  Friede- 

riehsen. 
Bussia— Central  Asia.    Imp.  and  Atiatic  Quarterly  Rev.  7  (1899) :  114-125.       Parker. 

Khokand  and  China.     By  E.  H.  Parker. 


Travaux  do  la  Sous-Section  Troitzkossawsk-Kiakbta  Section  du  pays  d* Amour 
de  la  socie'te*  Iuiperiale  Russe  de  Geographic  Tome  i.  livraisons  1  and  2. 
1898.  [In  Russian.]  Moscow,  1899.  Size  10  x  7,  pp.  (liv.  1)  82;  (liv.  2)  78. 
PlaUs. 

Sussia- Siberia.  J.R.  United  Service  I.  43  (1899)  :  543-549.  Haveloek. 

The  Trans-Baikal.    Translated  from  the  •  Voiennyi  Sbornik.'    By  H.  Havelock. 
On  the  means  of  communication  and  climate  of  the  Trans-Baikal  territory. 

Bussia— Siberia.  Ymer  19  (1899) :  147-157.  Nilsson. 

Om  de  v'axtgeografiska  och  botanifka  arbetena  under  Andre'e-tfterforsknings- 
expeditionen  till  Sibirien  1898.     Af  N.  Herm.  Nikson.     With  IUuttratiom. 
On  the  botanical  observations  made  during   the   Andree  search  expedition  in 

Siberia. 
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Russia— Siberia.  Ymer  19  (1899) :  117-146.  StaAiif. 

Efterforskningarna  efter  Andree-expeditionen  i  Bibirien.    Af  J.  Stadling.      Witt 
Map  and  Illustration*. 

On  the  journey  through  Northern  Siberia  from  the  Yenesei  to  the  Lena  delta  in 
search  of  news  of  AndreVs  expedition. 

Buiiia— TranicaipiaiL      Scottiih  G.  Mag.  15  (1899):  356-361.  

The  Trnnscaapian  Desert. 

Russian  Central  Asia.      Deutsche  G.  Blatter  22  (1899) :  124-133. 


Die  Barren  dcr  Danduschka.    Yon  Willy  Rickmer  Rickmers.     With  Illustrations. 
Description  of  some  peculiarities  in  the  physical  geography  of  the  mountains  and 
valleys  in  Bokhara. 

Siam,  Imp.  and  Asiatic  Quarterly  Rev.  7  (1899):  76-91. 

Siam  and  its  neighbours.    By  the  Hon.  John  Barrett. 

Turkey— Palestine.    Palestine  Exploration  Fund,  Q.  Statement  (1899) :  188-199. 

First  Report  of  the  Excavations  at  Tell-es-Safl.    By  F.  J.  Bliss,  ph.d.     With  Plan 
and  Illustration. 

Turkey— Palestine.    Palestine  Exploration  Fund,  Q.  Statement  (1899) :  170-187.     Use. 

Third  Report  on  the  Excavations  at  Tell  Zakariya.    By  F.  J.  Bliss,  ph.d.     With 
Plan  and  Section*. 

Turkey— Syria.  Dramm  ond-Hay. 

Trade  of  Beirut  and  the  Coast  of  Syria  for  the  year  1898.    Foreign  Office,  AwiiimI 

No.  2286,  1899.    Size  10  X  6),  pp.  20.    Price  ljd. 
Discusses  the  cause  of  the  steady  decline  of  the  trade  of  the  port  of  Beirut  and  of 
the  railway  from  Beirut  to  Damascus.    The  construction  of  the  railway  from  Haifa  to 
Damascus  is  proceeding. 

Turkey— Syria.  Hiekards. 

Trade  of  Damascus  for  the  year  1898.    Foreign  Office,  Annual  No.  2306,  1899. 
Siie  10  X  6,  pp.  16.     Price  Id. 

Gives  some  particulars  as  to  the  Damascus-Hauran  and  the  Damaacua-Beirat 
railways. 

AFRICA. 

Algerian  Sahara.    A  trater*  le  Monde,  Tour  du  Monde  5  (1899) :  221-223.  Combes. 

La  Question  du  Transsaharien.    Par  Paul  Combes.     With  Map. 

British  South  Africa.  - 

Rhodesia.— (1889-1899).    London:  Simpkin  &  Co.    Size  7}  X  9},  pp.  vi.  and  52. 
Maps  and  Illustrations.    Price  Is.    Presented  by  the  British  South  Africa  Company. 
A  collection  of  photographs  of  British  South  Africa,  illustrative  of  the  resources  and 

progress  of  the  territory. 

British  South  Africa— Rhodesia.  Brow*. 

On  the  South  African  Frontier :  the  Adventures  and  Observations  of  an  American 
in  Mashonaland  and  Matabeleland.  Bv  William  Harvey  Brown.  London  :  Low 
&  Co..  1899.  Size  8*  x  6,  pp.  xxii.  and  430.  Maps  and  Illustrations.  Price  12s.  6VL 
Presented  by  the  Publishers. 

The  early  chapters  of  this  book  deal  with  a  scientific  excursion  to  various  porta  im 
West  Africa,  but  the  bulk  of  the  work  is  occupied  by  experiences  in  Rhodesia  during 
the  Matabele  war.  The  author  is  an  American,  but  took  an  active  part  against  the 
rebellious  natives,  and  gives  his  views  as  to  the  future  of  the  country. 

Cape  Verd  Islands.  B.S.G.  Italiana  12  (1899) :  302-312. 

Dalle  Isole  del  Capo  Verde.     Del  Leonardo  Fea.     With  Illustrations. 
Congo.  B.S.G.  Roche  fort  21  (1899):  38-49. 

Ma  oaptivite'  chez  les  negres  du  Congo  (Mars  a  Juin  1792).     Par  M. 

Egyptian  Sudan.  Sc**ii*k  G.  Mao.  15  (1899) :  480-483. 

Notes  from  the  Equatorial  Province.     By  A.  D.  Milne. 

French  Watt  Africa.     B.  Oomit*  T  Afrique  Franfui*  9  (1S99) :  293-298. 

A  travers  la  (iuioee  et  la  Fouta-Diallcn :  La  mission  Maclaud.    With  Portrait 
Map. 
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Trench  Weit  Africa.         Rev.  Franchise  24  (1899):  587-591.  Montell. 

La  Region  Francaise  du  Tchad.    Par  M.  A.  Montell. 
German  East  Africa.     Deutsches  KoUmiaWatt  10  (1899) :  124-131.  

Bericht  fiber  eine  Expedition  naoh  Magalla,  Ntuasu,  Nassa,  Usohasehi  bis  sum  1. 

Grad  siidlicher  Breite. 

Oerman  Salt  Africa.        Deutsche*  KolonicMaU  10  (1899) :  6-12.  

Bericht  iiber  einen  Zug  nach  Roanda. 

Garman  Eait  Africa.    M.  Deutseh.  Schutsgeb.  12  (1899) :  168-173.  Herrmann. 

Der  geologische  Aufban  dee  deutschen  Westufers    des  Victoria-Nyansa.    Yon 
Hauptmann  Herrmann.     With  Map. 

JTorth-East  Africa.  B.8.  Khediv.  G.  5  (1899) :  133-161.  Caatro. 

De  Zeilah  au  H&rar.    Notes  de  voyage  dn  Dr.  Lincoln  de  Caatro. 
The  expedition  left  Zcila  in  October,  1896. 

Portuguese  East  Africa.  Belcher  and  Greville. 

Trade  of  Mozambique  and  Quilimane  for  the  year  1898.    Foreign  Office,  Annual 
No.  2221,  1899.    Size  9}  X  6},  pp.  14.    Price  Id. 

Portuguese  East  Africa.  Ross. 

Trade  of  Lourenco  Marques  and  District  for  the  year  1898.  Foreign  Office, 
Annual  No.  2235, 1899.    Size  9}  X  6,  pp.  28.    Price  2d. 

Sierra  Leone.  J.R.  United  Service  1.  43  (1899) :  534-542.  — 

The  Sierra  Leone  Protectorate  Expedition,  1898-1899.  By  one  who  was  there. 
With  Sketch-maps. 

Tripoli.  Diokson. 

Trade  of  Tripoli  for  the  year  1898.  Foreign  Office,  Annual  No.  2273,  1899.  Size 
10  X  6J,  pp.  12.     Price  Id. 

Tunis.  Johnston. 

Trade  and  General  Progress  in  Tunis  during  the  year  1898-99.  Foreign  Office, 
Annual  No.  2279,  1899.    Size  10  X  6},  pp.  24.     Plan.    Price  1)4. 

Uganda — Railway.  — 

Report  by  the  Mombasa-Victoria  (Uganda)  Railway  Committee,  on  the  Progress  of 
the  Works,  1898-99.  London :  Eyre  &  Spottiswoode,  1899.  Size  13}  x  8},  pp.  18. 
Map.    Price  8 JJ. 

NORTH  AMERICA. 

Alaska.  National  G.  Mag.  10  (1899) :  281-288.  Stanley-Brown. 

Shishaldin  as  a  Field  for  Exploration.  By  Joseph  Stanley-Brown.  With  Sketch- 
map  and  Illustrations. 

A  note  on  this  paper  will  appear  in  the  Journal. 

Alaska  Boundary.  Globus  76  (1899) :  105-109.  

Die  zwischen  England  und  den  Yereinigten  Staaten  streitige  Alaska-Grenzfrage. 
With  Illustrations. 

Canada— British  Columbia.    Scottish  G.  Mag.  15  (1898) :  449-462.  Begg. 

Vancouver  Island,  B.C.    By  Alexander  Begg. 

Canada— 8able  Island.        Nautical  Mag.  68  (1899) :  563-567.  Small. 

To  utilize  Sable  Island.    By  H.  B.  Small 

On  a  proposal  to  connect  Sable  island  and  the  mainland  of  Nova  Scotia,  85  miles 
distant,  by  Marconi's  wireless  telegraphy. 

Canada — Yukon.  Heilprin. 

Alaska  and  the  Klondike.  A  Journey  to  the  new  Eldorado,  with  Hints  to  the 
Traveller,  and  Observations  on  the  Physical  History  and  Geology  of  the  Gold 
Begions,  the  Condition  of  aud  Methods  of  Working  the  Klondike  Placers,  and  the 
Laws  governing  and  regulating  Mining  in  the  North- West  Territory  of  Canada. 
By  Angelo  Heilprin.  New  York :  D.  Appleton  &  Co. ;  London :  C.  Arthur 
Pearson,  Limited.  1899.  Size  8  X  5),  pp.  x.  and  316.  Map  and  Illustrations. 
Price  Is.  (id.  Two  copies,  one  presented  by  the  Author,  the  other  by  C.  Arthur  Pearson, 
Limited. 

A  work  on  Alaska  and  the  Klondike  region  by  so  well-known  and  experienced  a 
traveller  as  Prof.  Heilprin  is  neoeasaxily  of  very  special  value.    The  visit  described 


584  GEOGRAPHICAL   LITERATURE  OF  THE  MONTH. 

occupied  from  July  to  October,  1898,  the  journey  being  by  the  White  pass  down  th< 
upper  Yukon  to  Dawson,  and  the  return  was  by  the  Chilkoot  Pass,  so  that  practicalh 
the  whole  book  applies  to  the  Canadian  Yukon.    The  regulations  as  to  gold-mining 
,  and  the  nature  and  method  of  working  the  mines  are  fully  described. 

United  States — Illinois.  Wyndham 

Trade  of  Chicago  and  District  for  the  Year  1898.    Foreign  Office,  Annual  No. 
2239,  1899.    Size  9)  X  6},  pp.  36.    Price  2}<i 
j  ^     The  curious  fact  is  pointed  out  in  this  report  that  Chicago  is  now  the  busiest  por 

in  the  United  States,  as  estimated  both  by  number  of  vessels  and  tonnage  entered  anc 

cleared ;  the  number  of  entries  in  1898  being  9575  compared  with  7305  for  New  York 

and  1056  for  San  Francisco. 

United  States— Illinois.  Leverett 

1  The  Pleistocene  Features  and  Deposits  of  the  Chicago  Area.     By  Frank  Leverett. 

The  Chicago  Academy  of  Sciences.  Bulletin  No.  II.  of  the  Geological  and 
Natural  History  Survey,  1897.  Size  9}  x  6},  pp.  86.  Map  and  Illustration*. 
Presented  by  the  Chicago  Academy  of  Sciences. 

United  8tatea— Maryland.  Jamas 

The  Labadist  Colony  in  Maryland.    By  Bartlett  B.  James,  pild.    Johns  Hopkins 
University  Studies  in  Historical  and  Political  Science.      Series  xviL   No.  6. 
'  Baltimore,  1899.    Size  10  X  6),  pp.  46. 

\  The  LabadiBts  were  a  Dutch  sect  who  emigrated  to  Maryland  in  the  early  part  o 

r  the  seventeenth  century  in  order  to  practise  their  tenets  in  peace. 

!  United  States— Michigan.    American  J.  Sci.  8  (1899) :  31-34.  Madge 

Mouth  of  Grand  River.    By  £.  H.  Mudgc. 
On  some  interesting  relations  of  the  glacial  valley  of  Grand  river,  Michigan,  to  it 
present  mouth. 

United  8Utat -Montana.    B.  American  G.S.  31  (1899):  199-216.  Kimball 

The  Granites  of  Carbon  County,  Montana :  A  Division  and  Glacier  Field  of  the 
Snowy  Range.    By  James  P.  Kimball.     With  Sketch-map  and  Plates. 

United  States— Hew  York.  B.  Geolog.  S.  America  9  (1898) :  183-210.  Brigham 

Topography  and  Glacial  Deposits  of  Mohawk  Valley.  By  Albert  Perry  Brigham. 
With  Maps. 

United  States— Hew  York  8tate.    B.  American  G.S.  31  (1899) :  217-235.  Tarr 

Physical  Geography  of  New  York  State.  By  Ralph  S.  Tarr.  Part  viii. — The 
Great  Lakes  and  Niagara.     With  Maps. 

United  States— Oregon,  Idaho,  and  Washington.  

>  Trade  of  the  States  of  Oregon,  Idaho,  and  Washington    for  the  year  1898. 

Foreign  Office,  Annual  No.  2295.     1899.     Size  10  x  GJ,  pp.  48.    Prtce  2$d. 

CEHTEAL  AND   SOUTH  AMERICA. 
Andes.  Alpine  J.  19  (1899)  :  509-523.  Conway 

Climbs  in  the  Andes  in  1898.     By  Sir  Martin  Conway.     With  Illustrations. 
Argentine  Republic.      B.A.  Sac.  Ci.  Cordoba  16  (1899)  :  33-48.  Doering, 

Resultados  Hipsome'tricos  de  Algunos  Viajes  del  Doctor  G.  Bodenbender  calcu- 
lados  por  Oscar  Docring. 
On  the  altitudes  determined  by  Dr.  Bodenbender  and  particulars  as  to  the  aneroids 
he  employed. 

Argentine  Bepnblic— Cordoba.    B.A.  Nac.  Ci.  Cordoba  16  (1899)  :  49-115.       Doering. 
De  Soto  a  Villa  Mercedes.    Determinaciones  barome'tricas  de  alturaa  por  Oscar 
Doering. 
Argentine  Republic  —Cordoba.     B.A.  Nac.  Ci.  CordoJ>a  16  (1899):  5-32.  Doering. 

Alturas.    Tomadas  en  la  provincia  de  Cordoba.     Por  Oscar  Doering. 
On  the  determination  of  altitudes  in  the  province  of  Cordoba. 

Export  21  (1899) :  346,  :U7,  355,  3o6.  


Die  Bahnen  Xeu-Hamburg—  Cuxias  und  Neu- Hamburg— Torres.  (Originalbericht 
aus  Sudbradilien.) 
Brasil.  J  Manchester  G.S.  14  (1898) :  U21-354.  Boraaton. 

Brazil  in  1898.     By  John  Maclair  Boroston. 
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Brazil —Amasenas.  Hery. 

Le  Pays  dea  Amazones,  1' El-Dorado,  les  Terres  a  Caoutchouc.  Par  le  Baron  de 
Santa-Anna  Nery.  Paris:  Guillaumin  et  Cie.,  1899.  Size  11  X  7J,  pp.  xxxvi. 
and  420.     Map  and  Illustrations.    Presented  by  the  Author. 

A  new  edition  of  a  work  which  appeared  originally  in  1884,  taking  account  of  the 
vast  advances  which  have  been  made  in  the  province  of  Amazonas  in  consequence  of 
the  development  of  the  indiarabber  trade  and  from  other  causes. 

Brazil— Para.  Santa  Rota  and  Fidansa. 

Album  do  Pari  em  1899.  Parte  descriptiva  do  Dr.  Henrique  Santa  Rosa,  Photo- 
graphies e  coniposicao  de  F.  A.  Fidanza.  Size  16}  x  12,  pp.  160.  Maps  and  Illus- 
trations.   Presented  by  the  Brazilian  Minister. 

A  large  selection  of  views  of  the  province  of  Para,  with  official  statistics.  The  text 
is  given  in  Portuguese,  Italian,  and  German. 

Chile.  B.8.G.  Pans  18,  1897  (1899) :  473-495.  Latrille. 

Notice  sur  le  territoire  conipris  entre  Pisagna  et  Antofagasta,  avec  la  region  des 
haute  plateaux  boliviens.    Par  M.  Booh  Latrille.     With  Map. 

Patagonia.  B.8.Q.  Com.  Pans  90  (1898):  626-648.  Vaulx. 

A  travera  la  Patagonie,  dn  Bio  Negro  au  de'troit  de  Magellan.  Par  M.  Henry  de 
la  Vaulx. 

Tern.  B.S.G.  Lima  7  (1898) :  441-464 ;  8  (1898) :  62-81.  Basadre. 

Provincia  de  Yauyos.    Por  el  Ingeniero  Bicardo  Bey  y  Basadre. 

Peru.  B.8.G.  Lima  8  (1898) :  81-104.  Osambela. 

Diccionario  Oriental  del  Peru.    Por  el  doctor  Claudio  Osambela. 

Peru.  B.S.O.  Lima  8  (1898) :  1-62.  Raimondi. 

Itinerario  de  los  viajes  de  Baimoodi  en  el  Peril :  Cnzoo.,  Valle  de  Lares,  Santa 
Ana  y  regreso  por  Mollepata  y  Limatambo  (1865). 

Pern.  8t  John. 

Trade  and  Finances  of  Pern  for  the  vear  1898.  Foreign  Office,  Annual  No.  2298, 
1899.    Size  10  x  6*,  pp.  34.     Price  i\d\ 

A  new  cart-road  is  being  constructed  for  90  miles,  from  Cuzco  along  the  valley  of 
the  Yilcanota  to  Sicuani,  and  is  already  opened  for  traffic  halfway. 

ATT8TRALA8IA   AND  PACIFIC   I8LAHD8. 

-Australia— Discovery.  Heeres. 

The  Part  borne  by  the  Dutch  in  the  Discovery  of  Australia,  1606-1765.  By  J. 
E.  Heerea,  ll.d.  Published  by  the  Royal  Dutch  Geographical  Society  in  com- 
memoration of  the  Twenty-fifth  Anniversary  of  its  Foundation.  London  :  Luzac 
&  Co.,  1899.  Size  14  x  10,  pp.  xviii.  and  106.  Maps.  Presented  by  the  Royal 
Dutch  Geographical  Society. 

On  the  part  played  by  Dutch  navigators  in  the  discovery  of  Australia. 

British  Hew  Guinea— Vegetation.    P.  U.S.  Queensland  14  (1899)  :  14-20.  Bailey. 

Notes  on  the  Vegetation  of  New  Guinea.     By  F.  Hanson  Bailey. 

Caroline  Islands.  G.Z.  5  (1899) :  545-562.  Kirchhoff. 

Umrisse  zu  eincr  Landeskunde  der  Karolinen.    Von  Prof.  Dr.  A.  Kirchhoff. 

Caroline  Islands.  Globus  76  (1890) :  37-52.  8inger. 

Die  Karolinen.     Von  H.  Singer.     With  Maps  and  Illustrations. 
•German  Hew  Guinea     Deutsche  Kolonialzeitung  16  (1899) :  245-428.  

Ueber  Kaiser- Wilhelmsland.     With  Illustrations. 
iHew  South  Wales.  Bladen. 

Historical  Records  of  New  South  Wales.    Vol.  vi.     Kins:  and  Blijrh,  1806, 1807, 

1808.     Edited  by  F.  M.  Bladen.     Sydney,  1898.    Size  9x6,  po.  Ixxvi.  and  876. 

Maps,  Portraits,  and  Illustrations.   Presented  by  tlie  New  /South  Wales  Government. 

This  volume  deals  with  the  important  period  of  the  governorships  of  Kiug  and  Bligh, 
•and  is  illustrated  with  reproductions  of  coloured  prints  and  a  number  of  facsimile 
tletters. 

.Society  Islands.  8imom. 

Trade  of  the  Society  Islands  for  the  vear  1898.    Foreign  Office,  Annual  No.  2293, 
J  899.    Size  9}  x  6},  pp.  10.    Pries  Id. 

No.  V.— November,  1899.]  2  q 
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South  Australia— Tidoi.  Chapman  and  Ingli*. 

Rep.  Australasian  Assoc.  7  (1898):  241-244. 

The  Tides  of  South  Australia.    By  R.  W.  Chapman,  m.a.,  and  Captain  A.  Inglis. 
With  Diagram. 

Tonga.  Leefe. 

Trade  of  Tonga  for  the  year  1898.  Foreign  Office,  Annual  No.  2267, 1899.  Size 
10  X  6|,  pp.  8.     Price  }<*. 

Victoria.  

Abstract  of  the  Statistics  of  Victoria  1893  to  1898.  Melbourne.  Size  8J  X  5}v 
pp.38. 

Victoria— Cloud  Observations.    Rep.  Australasian  Assoc.  7  (1898) :  259-265.    Baraochi. 
Cloud  Observations  in  Victoria.    By  P.  Baracchi,  f.b.a.b.     With  Plates. 

Western  Australia.  Blatchford. 

Western  Australia:  Geological  Survey.  Bulletin  No.  3.  The  Geology  of  The 
Coolgardie  Goldfield.  By  Torrington  Blatchford.  Perth,  1899.  Size  8}  x  5|, 
pp.  98.    Map  and  Diagram.    Presented  by  the  Government  Geologist,  W.  Australia. 

This  report  contains  a  geological  map  showing  the  gold  workings  and  wells. 

Western  Australia— Botany.    /.  Linnean  £.,  Botany  34  (1899) :  171-261.  Moore. 

The  Botanical  Results  of  a  Journey  into  the  Interior  of  Western  Australia.  By 
Spencer  Le  Marchant  Moore. 

POLAR  REGI0H8. 

Antarctic.  National  G.  Mag.  10  (1899)  :  316-319.  Grosvenor. 

Plans  for  reaching  the  South  Pole.     By  Gilbert  H.  Grosvenor.     With  Map. 

Antarctic.  VEspLorazione  Com.  14  (1899):  20-23,  122-125,  157-159,  186-189.        Pini 
Spedizioni  polari  antartiche.     £.  Pini. 

Antarctio— Drift-ice.         Ann.  Eydrographie  27  (1899) :  398-402.  Dinklage. 

Treibeis  in  siidlichen  Breiten.    Von  L.  E.  Dinklage. 

Antarctic— Historical.  T.R.G.8.  Australasia  (Victoria):  16(1898);  15-27.  Morris. 

Terra  Australia  Incognita.     By  Prof.  Morris,  litt.d.     With  Facsimile  Maps. 

Greenland  and  Iceland.  

Meteorologiske  Middeltal  og  Extreiner  for  Fwrperne,  Island  og  Gr0nland.  Ele- 
ments me*teorologiques  des  lies  Feroe,  de  Tlslande  et  du  Greenland.  Appendix 
til  det  danske  meteorologiske  Institute  Aarlog  1895,  II.  Del.  Kj0benhavn,  1899. 
Size  10$  x  8},  pp.  30.    map.    Presented  by  the  Danske  Meteorologiske  Institut. 

MATHEMATICAL   GEOGRAPHY. 

Latitude  Determinations.  Ann.  Eydrographie  27  (1899) :  413-418.  Fulst 

Ueber  das  sogenannte  "  Pagelsche  Verfahren."    Von  Dr.  O.  Fulst. 

Hautieal  Astronomy.  Nautical  Mag.  68  (1899) :  526-540.  Goodwin, 

The  Simplification  of  Formulae  in  Nautical  Astronomy.     By  H.  B.  Goodwin. 

Time  and  Longitude.  Rev.  Francaise  24  (1899) :  576-586.  Cugnin. 

L'Heure  et  la  Longitude  Universelles.    Par  M.  E.  Cugnin. 
Time  and  Prime  Meridian.  Riv.  G.  Italiana  6  (1899)  :  457-480.  Bajna. 

Una  discussione  su  l'uiiificazione  del  calendario:  il  meridiano  iniziale  per  le  longi- 
tudini  e  l'ora  universale.     [Michele  Rajna.] 

PHT8ICAL  AND  BIOLOGICAL  GEOGRAPHY. 

Lakes.  J.G.  Tokyo  G.S.  11  (1899) :  275-291,  378-387.  Tanaka. 

Temperature  of  Lakes  and  their  Classification.  By  Akaraaro  Tanaka.  [In 
Japanese.] 

Meteorology.  Davis. 

The  Circulation  of  the  Atmosphere.     By  Prof.  William  Morris  Davis.  (From  the 

Quarterly  Journal  of  the  Royal  Meteorological  Society,  vol.  xxv.  No.  110,  April, 
1899.)     Size  10  X  6$,  pp.  [10J.     Presented  by  tlie  Author. 
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Meteorology — Conference.  

Proceedings  of  the  Convention  of  Weather  Bureau  Officials,  held  at  Omaha,  Nebr, 
October  13-14,  1898.— U.S.  Department  of  Agriculture.  Weather  Bureau. 
Bulletin  No.  24.    Washington,  1899.    Size  9x6,  pp.  184.    Illustration. 

This  conference  dealt  with  a  number  of  topics  relating  to  weather  prediction  and 
practical  meteorology. 

Mountain-structure.  O.Z.  5  (1899) :  563-579.  Freeh. 

Ueber  die  Gebirgsbildung  im  pal'aozoischen  Zeitalter.  Von  Prof.  Dr.  Fritz  Freeh. 
With  Plate. 

Oeeanographical  Apparatus.    C.  Rd.  189(1899) :  243-245.    Charbonnicr  and  Galy-Ache. 

Snr  un  bathymetre  fonde*  sur  l'emploi  de  cylindres  crushers.  Note  de  MM. 
Gharbonnier  et  Galy-Ache. 

Oceanography.  Z.  Qes.  Erdh.  Berlin  34  (1899) :  75-192.  Chun,  Sohott,  and  Saehse. 

Die  Deutsche  Tief see-Expedition.  A.  Berichte  des  Loiters  der  Expedition  Prof. 
Dr.  Chun.  B.  Berichte  des  Oceanographen  der  Expedition  Dr.  Gerhard  Schott. 
G.  Bericht  des  Xavigations-Offiziers  der  Expedition  Walter  Sachse.  With  Map$> 
Diagrams,  etc. 

Oceanography.  Scottish  G.  Mag.  15  (1899) :  416-421.  

The  Effect  of  Ice-melting  on  Oceanic  Circulation. 

Oceanography.  C.  Rd.  1S9  (1899) :  9-15.  Gautier. 

Examen  de  l'ean  de  mer  puise'e  a  differentes  profondeurs ;  variations  de  scs  com- 
poses iode's.     Note  de  M.  Armand  Gautier. 

Oceanography.  Murray. 

On  the  Temperature  of  the  Floor  of  the  Ocean  and  of  the  Surface  Waters  of  the 
Ocean.  By  Sir  John  Murray,  k.c.b.,  f.r.s.,  etc.  From  the  Geographical  Journal 
for  July,  1899.     Size  10  x  6J,  pp.  18.     Afapa. 

Oceanography.  Batterer  and  Pott. 

Berichte  der  Commission  fiir  oceanographisrhe  Forschungen.  Expedition  S.M. 
Scbiff  "Pola"  in  das  Rothe  Meer,  Nordliche  Halfte  (Octobre  1895— Mai  1896)  IX. 
Chemische  Untersuchungen  nusgeftthrt  von  Dr.  Konrad  Natterer.  Wien:  Carl 
Uerold's  Sobn,  1898.  Size  12.J  x  10,  pp.  128.  Maps  and  Illustrations.  Presented 
by  the  Author. 

Ditto :  Beschreibender  Theil,  verfasst  von  Paul  Edler  von  Pott.  Wien :  C. 
Gerold's  Sohn,  1898.  Size  12  x  9.J,  pp.  56.  Maps  and  Illustrations.  Presented  by 
the  K.  Akademie  der  Wissenscltaften,  Wien. 

Oceanography.  Ann.  Hydrographie  27  (1899) :  274-276.  Schott. 

Nachtrag  zu  Heft  V.  (Seite  227  bis  236).    Dr.  Schott:  von  der  deutschen  Tiefaee- 

-  Expedition.     With  Diagram 

Dr.  Schott  gives  a  table  comprising  all  the  soundings  of  the  Valdivia  expedition, 

with  the  positions  and  bottom  temperatures,  a  selection  of  some  of  the  more  interesting 

serial  temperature-soundings,  and  a  curve  showing  the  typical  antarctic  and  tropical 

vertical  distribution  of  temperature. 

Oceanography.  

The  Danish  Ingolf-Expedition.  Vol.  i.  part  i.— (1)  C.  F.  Wandel:  Report  of  the 
Voyage;  (2)  Martin  Knudsen :  Hydrography.  Vol.  ii.  part  i.—  (1)  Chr.  Liitken: 
The  Ichthyological  Results;  (2)  Hector  F.  E.  Tungersen:  On  the  Appendices 
Genitales  (Claspers)  iu  the  Greenland  Shark,  Somniosus  microcephalia  (Bl.  Schn.), 
and  other  Selachians.  Vol.  iii.  part  i. — Fr.  Meinert :  Pycnogonida.  Published  .  .  . 
by  the  direction  of  the  Zoological  Museum  of  the  University.  Copenhagen:  H. 
Hagerup,  1899.  Size  13]  x  10J,  pp.  (i.  1)  162;  (ii.  1)  40  and  88;  (iii.  1)  72. 
Maps  and  Plate*.     Presented  by  the  Zoological  Museum,  Copenhagen. 

Oceanography — Fisheries.  Layieuville  and  Perard. 

Congres  International  de  Peches  Maritime*  d'Ostrelculture  et  d'Aquiculture  marine 
re'uni  a  D.eppe  du  2  an  6  Septembre,  1898.  Par  l'Enseignement  professioonel  et 
technique  des  Peches  Mari limes  avec  le  conconrs  du  De*partement,  de  la  Ville  etde 
la  Cbambre  de  Commerce  de  Dieppe.  Comptes  Rendus  des  Seances  public's  par 
les  secretaires  generaux.  Gustavo  Lavieuville  et  Joseph  Perard.  Paris:  A. 
Ghallamel,  1899.  Size  10  x  6J,  pp.  xxviii.  and  434.  Illustrations.  Presented  Ly 
O.  T.  Olsen,  Esq. 

Mr.  Olsen  attended  the  International  Fisheries  Congress  as  representative  of  the 
Royal  Geographical  Society.    Some  of  the  articles  are  specially  noticed. 
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Ocoanogriphy— Marine  Faum 

Ou   a  supposed   Renaniblanee   between   the    Marine   Fauna-   »l   the   Arctic 
Antarctic  Regions.      Bv  D'Arov  Went  worth  TtMUMn,  c.n.     He-printed  from 
Proceeding!  of  the  E-iy'al  Society  of  Edinburgh.     1898.     Size  9x  fli,  pp.  311-3*9. 
Preiented  by  the  Author. 
Prof.    D'Arcy  Thompson    hero    states  the  MM    against    the    assumption    ttu 
identity  of  arctic  nnd  antarctic  faunas  it  •irikiiig  enough   to  require  11  theorcth 
explanation. 

Oceanography  —  Nona  Baa.  Bnaaa 

Tidal  Currents  of  I  tic  North  Sea.     By  Alexander  Rnchao,  ll.d.,  r.SM.     Reprinted 

from  the   Proceedingi    of    the    lloyal   Society  of  Edinburgh.       18119.      Six"   "  - 

pp.  [4].     PraenUd  by  the  Author. 

O.-eanograpby     Fac  .tic  Ocean.     Science  9  (1899)  :  790-798. 

Exploring  Expedition  to  the  mid-Piiciflc  Ocean.     B;  Dr.  Hugh  M.  Smith 
Thii  in  noticed  iu  the  Journal  for  July,  p.  98. 
Seamology.  Atti  It. A.  I.incei.  Bendiconti  8  (1899):  3-12. 

RiaiBiinto  della  siflmografla  del   torremoto   del   16   noveinbre   1894.     Parte  1' 
Intennilii  line*:  itu-i-na.  Ii--,  teeialrazium  -tinim-ntali.      \'„ta  ,i.  I  Corriipondente  A 
Rieco       Witt,  Map. 
Terrwtriil  Magnetism. 

Vertical     Earth-Air    Electric    Currents.      Bv   L.   A.   Bauer.      From   Trrmtriut 
Magnetitm,  March,  1897.     Size  9 j  x  7,  pp.  11-22.     Presented  by  the  Author. 
Terrestrial  Magnetism.     Atti  B.A.  Lined,  Ilendiconti  8  (1899):  529-534.      Batlagamba 
SuU'  iiiHuiii/n  il.'lhi  prcssinrie  barumctriea  in  lie  detenu  inuiioni  della  ooroponenle 
orizzoutale  del  niagnetismo  terreatro.     Xota  d<  1  dolt.  (<   Bellugamba. 
On  the  influence  of  barometric  pressure  in  determining  the  horizontal  component  of 
magnetic  force. 
Tarreltrial  Magnetitm      Terrettrial  Magnetitm  4  (1899)  :  105-112. 

Ueber  cinigc  I'rohlenie  d.-»  Krdmagnetiamua  nnd  die  Vothwcndigkeit  eitii 
n.itionaleii  Organisation.     Von  SI.  Euclid)  ha  gen. 

Terrestrial  Magnetitm      Terrettrial  Magnititm  4  (1888);  113-129. 
The  Secondary  .Magnetic  Field  or  the  Earth.     By  A.  W.  Riicker. 

ANTHROPOaEOriRAFHY    AHD    HISTORICAL    GEOGRAPHY 
Anttaropogeography.  Herbartson. 

Man  und  his  Work,  an  Introduction  to  Human  Geography.     By  A.  J.  Herlwrtson, 
wt.li,  and  V.  D.  Horberteon,  ii.a.     London:  A.  and  C.  Black,  18?"      " 
pp.  viii.  nnd  118.    Price  U.  GU     PretenUd  by  Ike  Publithen. 
In  tbia  little  book  Dr.  and  Mrs.  llerta-rtsun  present  in  a  popular  form  the  prinoipli 
of  Anlhrnpogeogruphy,  laying  stresa  on  the  inlluenee  r>f  geographical  environment  a 
the  manner  of  life  and  political  organization  of  the  races  of  mankind, 
Anthropology- Jews.  Qlobat  76  (1899):  21-27. 

Ripley  fiber  die  Anthropologic  der  Judon.     With  Illuttrtttiont. 
Hiitorieal  T.B.G.S.  Auttralatia  (  Victoria)  16  (1 

Vaseo  (In  Ganta  and  his  Companions :  and  Discover 
end  Africa.     By  A.  J.  Wright. 

Hiitorieal— Ancient  Greeks.     B.SO.  Madrid  41  (1899)  :  129-155.  Garofa 

Eatudioa  de  Historia  griegn.     Por  Trancesco  P.  Garofaht.     El  Occidonte  bi 
nntiguoa  escritorea  griegoa. 
On  the  knowledge  of  Western  countries  poasussed  hy  the  ancient  Greeks. 


i  by  the  Portuguese  in  A 


Howell.  Oc-Uy.  Mag.  6(1899):  433-137. 

Eminent  Living  Qaologkt*!    Henry  H.  Howell,  res.,  formerly  Dire 
Geological  Survey  of  Great  Britain!      With  Portrait 


GEOGRAPHICAL  UTKRATURI  OF  THE  MONTH.  589 

Veumayer.  Terre$trial  Magnetism  4  (1899) :  203.  

Biographical  Sketch  of  Prof.  George  Neumayer.     With  Portrait. 

Odierna.  Lioitra. 

Dott.  Angelo  Licitra.  Studio  su  la  Vita  e  su  le  Opere  di  Giovanni- Battista 
Odierna,  Astronomo-Matematico  e  Naforalista  Ragusano.  Ragusa,  1899.  Size 
9}  X  6,  pp.  184.    Portrait.     Presented  by  the  Author. 

The  mathematician  and  astronomer  Odierna  was  born  at  Ragusa  in  1597,  and  died 
in  1660.  A  bibliography  of  his  writings  and  those  of  commentators  is  given,  extending 
from  the  year  1628  to  1882,  and  comprising  63  entries: 

Pomba.  

Pio  Ricordo  di  Cesare  Pomba.  Size  10  x  6},  pp.  32.  Portrait  and  Map.  Pre- 
tented  by  Madame  Pomba. 

GENERAL. 

Applied  Geography.       J.  Manchester,  0.8.  14  (1898) :  264-285.  Herbertson. 

Report  on  the  Teaching  of  Applied  Geography.    By  Dr.  A~  J.  Herbertson. 

Bibliography  of  Geography.  Ravanean. 

Bibliographic  geographique  annuelle,  1898. — Annales  de  Geographic,  No.  41, 
8"  Anne'e,  15  Septembre  1899.     Paris :  A.  Colin  et  Cie.    Size  10  x  6},  pp.  304. 

This  admirable  bibliography  keeps  up  its  character  for  careful  solection  and  terse 
characterization  of  the  geographical  work  of  the  preceding  year. 

Educational.  J.  Manchester  O.8. 14  (1898) :  286-292.  Harbertaon, 

The  Position  of  Economic  Geography  in  Education.    By  Dr.  A.  J.  Herbertson. 

Educational.  Rev.  Scientifique  12  (1899):  236-241.  Pioard. 

L'enseignement  ratiounel  de  la  geographic    Par  M.  E.  Pioard. 
Refers  mainly  to  Prof,  de  Lapparent's  views. 

Geographical  Exhibition.    Hie.  Q.  Italiana  6  (1899) :  14, 119, 222,  368,  422.    Frosoura. 
La  Geografia  air  Esposizione  di  Torino  pel  Prof.  Bernardino  Frescura. 

Health- Scurvy.  Baadnell. 

On  the  Decline  of  Scurvy  afloat.  Being  a  Paper  read  before  the  Hong  Kong 
Branch  of  the  British  Medical  Association,  February,  1899.  By  Surgeon  G. 
Marsh  Beadnell,  b.n.    Size  8£  X  5J,  pp.  16.    Presented  by  Vie  Author. 

The  author  points  out  that  the  cause  of  scurvy  is  the  reduced  alkalinity  of  the 
blood,  and  shows  that  the  effect  of  fresh  vegetables  or  freshly  killed  meat  is  to  increase 
the  alkalinity  aod  remove  the  conditions  of  the  disease.  In  the  arctic  regions  fresh 
meat  has  this  effect  long  after  it  has  been  killed,  on  account  of  the  preservative  effect 
of  low  temperature. 

Irrigation.  Science  9  (1899):  798-799.  True. 

The  Scientific  Study  of  Irrigation.     By  Dr.  A.  C  True. 

Missionary  Reports.  

Report  of  the  year  1898  of  the  Society  for  the  Propagation  of  the  Gospel  in  Foreign 
Parts.     London,  1899.     Size  8]  x  5.J,  pp.  218.    Maps. 
T hid  report  contains  a  map  of  the  world,  knowing  the  Anglican  missionary  dioceses 

of  the  English  and  American  churches. 

Oriental  Literature.  Mailer 

The  Sacred  Books  of  the  East,  .  .  .  edited  bj  F.  Max  M tiller.  Vols.  43  and  47. 
Oxford :  the  Clarendon  Press,  1897.  Size  9  x  6,  pp.  (vol.  43)  xxviii.  and  410 ; 
(vol.  47)  xlviii.  and  1£0.    Presented  by  f/te  Secretary  of  State  for  India. 

Polynesian  Geography.     Rep.  Australasian  Assoc  7  (1898)  :  801-816.  Smith. 

The  Geographical  Knowledge  of  the  Polynesians.  By  S.  Percy  Smith.  Part  ii. 
With  Map. 

Southampton  Geographical  8ociety.  

Southampton  Geographical  Society's  Report,  1898.  Southampton,  1899.  Size 
81  X  5i,  pp.  32.     Map. 
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NEW  MAPS. 

By  J.  COLES,  Map  Curator,  R.GhS. 

EUROPE. 
England  and  Wain.  Ordnanoa  Barrey. 

Publications  issued  ainoe  September  8, 1899. 

6-inch — County  Maps : — 
Rbtgland  and  Wales  (revision) : — Cheshire,  6  k.w.,  n.e.,  s.w.,  8  s.«.,  9  k.w.,  s.w., 

8.E.,  10  8.K.,  11    N.W.,  N.E.,  12   N.W.,  19    N.K.,  8.E.,  20  X.W.,   22  8.R.,   23    N.W.,    24    8.W., 
£u  S.W. j  8.E.,  Al  N.E.,  8.  B.,  Zo  N.W.,  K.E.,  8.E.,  Zu  N.W".,  N.E.,  8.W.,  Ok  N.W.j  8.W\y  oSS  a.W., 

8.E.,  33  complete,  34  n.wm  36  n.e.,  38  N.w.,  n.e.,  39  n.w.,  40  n.e.,  8.W.,  46  N.w.,  N.c, 

8.W.,  47  N.W.,  N.E.,  8.W.,   48   N.E  ,  8.W.,  49  N.E.,  53  N.E.,  54   N.E.,  B.W.,  55  N.W.,  8.W.,  60 

N.w.,  s.w.,  8.E.,  61  n.w.,  8.E.,  64  n.e.    Derbyshire,  5  n.e.,  6  s.w.,  8  n.e.,  13  aw.,  14 
s.e.,  25  n.w.,  26  b.e.    8ussex,  33  n.w.     If.  each. 

25-inch — Parish  Maps: — 
England  and  Wales  (revision) :—  Berkshire,  II.  5;  XIII.  2,  7,  11, 12;  XIV.   1, 
2,  3,  4,  5,  6,  7,  8,  11,  13,  15,  16;  XV.  9, 10, 13,  15;  XXI.  5,  7,  9,  13,  14;  XXVIL 
1,  3,  4,  5,  6,  7,  9,- 10,  11,  12,  15,  16;  XXVIII.  16;  XXXVI.  1,  5,  6,  7,  8,  9,  12,  14, 
15,16;  XXXVII.  12,  16;  XLV.  3,  6;    XL VI.  1,  5,  16;  XLVII.  5,  9.     Bucks. 
XXII.  2,  6,  15;  XXVI.  16;  XXVII.   13,14,  15,16:  XXVIII.  6,  7,  8,  11,  12; 
XXIX.  1,  2,  4,  5,  8,  10,  12;  XXX.  13 ;  XXXII.  4;  XXXIV.  7, 12 ;  XXXVIIL  1. 
Cheshire,  XLIV.  10,  11,  13,  14.     Cumberland  LXI.  12,  16;  LXII.  9.  10,  13,  15; 
LXIII.  6,  8, 9 ;  LX1V.  4,  5,  7,  8 ;  LXV.  1,  2,  3,  4,  8,  11 ;  LXVI.  1,  5 ;  LXVII.  4, 
15,  16;  LXVIII.  3.    Denbighshire,  II.  13;  IV.  12.  16;  V.  2;  VIII.  2,  4,  6,  7,  1 1, 
12,14,16;  XIII.  2,3,  6,7,11,12;  XIV.  2,9;  XV.  15;  XX  1,4;  XXI.  7;  XXVIL 
6,  10,   14,  15;  XXVIII.  4,  15;    XXXIV.  3,  8,  11,  12;    XXXV.  1,  3,  5,  7.  16; 
XXXVIIL  15 ;  XXXIX.  2,  3,  13 ;  XL.  4.    Flintshire,  I.  10,  13,  15 ;  IV.  2,  4,  7 ; 
VI.  1 ;  VII.  4;  XIII.  2, 15  ;  XIV.  5    XVII.  1, 7  ;  XXV.  1.   Glamorganshire,  XVI. 
9;  XVII.  2,  4,  14;  XXXIIL  5,  15,  16;  XXXIV.  11;  XL.  2,7,  12,16;  XLL  16; 
XLV.  1,  4,  7, 10, 11, 12, 13,  14,  15,  16;  XLIX.  1,  3,  4,  8.    Oxfordshire,  XIX  16 ; 
XX.  13,  14;  XXVIL  9,  10;  XXXIIL  5,  10,  16;  XXXIV.  13.    Staffordshire,  I. 
13;  III.  8;  IV.  1,  5;  VI.,  11,12,  13, 14;  VII.  5,9:  IX.  16;  X.  8;  XL  1,  2,  3,  5,  7, 
9;  XII.  1, 7, 10, 11.    8ussex.  LIV.  14  ;  LVIII.  9,  11, 13,  15, 16;  LIX.  9, 10;  LXXL 
],  3,  4,  5 ;  LXXVIII.  3,  6,  7,  8,  11,  12 ;  LXXIX.  G  ;  LXXX.  9,  10;  LXXXI1I.  1. 
3s.  each. 
{&  Stanford,  Agent.) 

Germany.  Konigl.  Frsuss.  Landes-Aufnahine. 

Karte  des  Deutschen  Keiches.  Herausgegeben  von  der  Kartogr.  Abtbeilung  der 
Konigl.  Preuss.  Landes-Aufnahme,  1899.  Sheets  283,  Osnabruck :  285,  Minden  ; 
286,  Hannover.  Scale  1  :  100,000  or  1*6  stat.  mile  to  an  inch.  Price  1.50  marks 
eacJi  sheet. 

AMERICA. 
Suriname.  Loth. 

Kaart  van  Suriname.  Naar  de  opmetingen  van  J.  F.  A.  Cateau  van  Rosevelt  eu 
J.  F.  A.  E.  van  Lansberge,  aangevuld  tot  1898  mec  die  van — en  goteekend  door 
W.  L.  Lotb,  Gouvernements-Landmeter  in  Suriname.  Ecrbiedig  opgedragen  aan 
H.  M.  de  Koningin  der  Nederlanden.  Scale  1 :  500,000  or  79  stat  miles  to  an 
inch.     J.  H.  de  Bu&sy.  Amsterdam,  1899.     Presented  by  tlie  Publisher. 

On  this  map  are  shown  all  means  of  communication,  the  agricultural  conditions  of 
the  country,  the  character  of  the  soil,  and  the  general  physical  features. 

GENEBAL. 
World.  Bartholomew. 

Bartholomew's  Physical  Atlas — Vol  iii.,  Atlas  of  Meteorology.  A  series  of  orer 
400  maps,  prepared  by  J.  G.  Bartholomew,  f.r.s.e.,  and  A.  J.  Herbertson,  PH.D., 
aud  edited  by  Alexander  Buchan,  ll.d.,  k.r.s.,  under  the  patronage  of  the  Boyal 
Geographical  Society.  Prepared  at  the  Edinburgh  Geographical  Institute,  aud 
published  by  Archibald  Constable  &  Co.,  Westminster,  1899.  Price  £2  12*.  6U 
Presented  by  the  Publishers,  and  by  Messrs.  J.  Bartholomew  tt*  Co. 

This  is  the  first  issue  of  an  iniportaut  physical  atlas  in  course  of  publication,  of 
which  it  forms  the  third  volume,  aud  is  in  itself  a  complete  meteorological  atlas.  It 
may  be  referred  to  with  confidence  on  all  subjects  connected  with  the  distribution  of 
temperature,  barometric  pressure,  clouds,  sunshine,  and  rainfall,  as  well  as  matters 
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otnnected  with  winds  and  storms ;  much  interesting  information  being  given  on  these 
eibjects. 

The  atlas  contains  more  than  fonr  hundred  beautifully  executed  maps,  and,  con- 
sidering the  vast  amount  of  work  entailed  in  the  compilation,  is  remarkably  cheap  at 
tile  price  at  which  it  is  offered  to  the  public. 

A  separate  notice  of  the  important  atlas  of  which  this  volume  forms  part,  will  be 
jublished  in  the  Geographical  Journal. 

Torld.  Meyer. 

Meyer's  Hand-Atlas.  Zweite,  neubearbeitete  und  vermehrte  Auflage  mit  112  Kar- 
tenblattern,  9  Textbeilagen  und  Register  aller  auf  den  Kartell  verzeiohneten 
Namen.  Parts  23  and  24  (in  one)  and  25  and  26  (in  one).  Leipzig  und  Wien. 
Verlag  des  Bibliographischen  Institute,  1899.    Price  60  pf.  each  issue. 

CHABTS. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  July 
and  August,  1899.    Presented  by  the  Hydrographic  Department,  Admiralty. 

No.  Inches. 

3061  to  (Tidal  streams : — North  sea.    4d.  each 

3072  (The  same  twelve  charts  bound  together  in  an  atlas.    5*. 

114c  m  =  3-95    Scotland,  east  coast,  River  Forth: — Port  Edgar  to  Carron  river. 

2«.  6d. 

3086  m  =  5*1      Newfoundland,  east  coast : — Cat  arms  (White  bay).    2s.  6d. 
OJ/7A      _ i 3*551  Plans  on  the  east  coast  of  North  America: — Connecticut  river, 
** 'U  m  ""  \  1 70/     New  Bedford  harbour.     Is.  Qd. 

3107  m  =  0  25    Brazil,  east  coast :— Cape  St.  Thome'  to  Guaratiba  point.    2*.  6d. 

1309  m  =  var.     Plans  on  the  east  coast  of  Patagonia : — Port  Desire,  Port  Desire 

with  a  sketch  of  the  river,  Port  Gallegos  anchorage,  Port  and 
river  Gallegos,  Sea  Bear  bay  (reproduction).     Is.  6d. 

3094  m  =  17      Central  America,  west  coast :— Jiquilisco  bay  (Port  el  Triunfo). 

Is.  6d\ 

3093  m  =  58      Anchorages  on  the  west  coast  of  Africa : — Sekondi  bay.    It.  6Vt 

3115  m  =  1*95    Africa,  west  coast : — Forcados  river  entrance    1*.  6d. 

3085  m  =  785    Mauritius  : — Tombeau  and  Arsenal  bays.    Is.  6d. 

3087  m  =  785    Mauritius  :— Black  river  bay.    Is.  6d. 

3003  m  =  015    Japan : — Ando  Zaki  to  Otose  Zaki,  including  Sado  island  (Plans : 

— Tobi  Shima  anchorage,  Sakata  harbour,  Ogi  bay,  Eamo 
harbour,  Niigata  roadstead).    Is.  6d. 
qoq7      _/59l    Anchorages  in  the   Friendly  islands :— Neiafu   anchorage  and 
,5W'  m  ~\&0f       approaches,  Ofolanga  island  and  approaches.     Is.  6d. 
3102  d  =  2-6      Pacific  Ocean  :— Hawaii  to  the  parallel  of  6°  15'  N.    2s.  6d. 
Ill  England,  east  coast : — Farn  island  to  Berwick  (New  plan : — Holy 

island  harbour). 
48  British    Columbia: — Skidegate    inlet    (Plans   added: — Kitgoro, 

Kaisun  harbour). 
962  Ports  in  the  Philippine  islands : — New  plan,  Port  Palanog. 

2591  New  Zealand: — River  Waiau  to  Cape  Foulwind  (Plan  added  : — 

Westport  harbour). 

(/.  D.  Potter,  Agent.) 

Charts  Cancelled. 

No.  Cancelled  by  No. 

114c  River  Forth.  INew  chart 

Queensferry  to  Stirling.      /    River  Forth : — Port  Edgar  to  Carron  river  114o 
2470  Connecticut  river.  i  New  sheet. 

2880  New  Bedford  harbour.        f    Plans  on  the  east  coast  of  North  America    2470 
1309  Plans  on  the  east  coast  of  1  New  sheet. 
Patagonia.  /Plans  on  the  east  coast  of  Patagonia    .     .     1309 

536  Sado  island.  {^Ando^aki  to  Otose  Zaki 3003 

Charts  that  have  received  Important  Corrections. 

No.  1188,  the  World  .—Coal  and  Telegraph  chart.  2151,  River  Thames  :— Broad- 
ness to  Mucking  Light.      109,   England,  east  coast: — Entrance    to  the   river 
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Bomber.  1191,  England,  east  coast :— Flamborough  bead  to  Hartlepool.  204$. 
Ireland,  south  coast : — Waterford  harbour.  1972,  Norway,  west  coast : — Approaches 
to  Trondhjem,  eastern  sheet.  2309,  Norway,  west  coast : — Leka  to  DonnsBed. 
810,  Baltio  sea :— Hango  road  and  approaches.  562,  Spain,  east  coast : — Port  of 
Valencia.  429,  Corsica :— Cape  Feno  to  Lava  bay.  1942,  Prince  Edward  island : — 
Bedeqac  harbour.  2961,  Lake  Ontario : — Eastern  part  of  the  bay  of  Quinte.  443. 
Cuba: — Port  of  Santiago  de  Cuba.  513,  Venezuela: — Puerto  Cabello,  etc.  574, 
Chile  : — Coquimbo  bay  and  port  Herradura.  1923a,  British  Columbia  : — Cape 
Caution  to  Port  Simpson,  northern  portion.  1923b,  British  Columbia: — Cape- 
Caution  to  Port  Simpson,  southern  portion.  '2430,  British  Columbia : — Queen 
Charlotte  islands.  1500,  Alaska :— Kadiak  island  to  Seguam  island.  1562,  Africa, 
west  coast :  -Rivers  Nuiiez  and  Componi.  29<»8,  Africa,  south  coast :— Port  Natal 
entrance.  784,  Red  sea : — Suez  bay.  70,  Bay  of  Bengal.  823,  Bay  of  Bengal : — 
Koronge  island  to  White  point.  2413,  China  sea  : — Rhio  strait.  2577,  Philippine 
islands :— Between  St.  Bernardino  and  Mindoro  straits.  1396,  China : — Tinghat 
harbour  and  approaches.  532,  Japan  : — Simonoseki  strait.  2511,  Russian  Tartary : 
— Strelok  bay  to  St.  Vladimir  bay.  1674,  Austral  in,  east  coast : — Brisbane  river. 
960,  Tasmania: — Approaches  to  Hobart.  2411,  New  Zealand: — Otago  harbour 
from  the  tntrance  to  Dunedio.  2421,  South  Pacific  Ocean  : — Tonga  or  Friendly 
islands. 
(/.  D.  Potter,  Agent) 

PH0T0GRAPH8. 
Luehu  Islands.  Oluttsrbuek. 

Forty-three  Photographs  of  Great  Luchu  island,  taken  by  W.  J.  Clutterbuck,  Esq. 
Presented  by  W.  J.  Clutterbuck,  Eeq. 

This  is  an  interesting  set  of  photographs  representing  the  scenery,  dwellings,  and 
natives  of  the  Luchu  islands.    The  following  is  a  list  of  the  subjects : — 

(1)  One  of  the  fire  entrances  to  Shuri  Castle ;  (2)  Bridge  on  the  road  to  Shuri  r 
(3)  The  first  gate  at  Shuri ;  (4)  The  second  gate  at  Shuri ;  (5)  A  shop  in  Shun ;  (6> 
Leading  pony  to  Shuri  ;  (7)  Bridge  in  front  or  Buddhist  temple  at  Shuri ;  (8)  Female 
worshippers  at  a  shrine  in  Shuri ;  (9)  Luohuan  boy;  (10)  Native  Luchuan  boat;  (11) 
A  Luohuan  tomb ;  (12)  Luchu  sail  (made  of  reeds)  ;  (13)  Ordinary  Luchuan  dwelling  ; 
(14-16)  Luchuan  tombs ;  (17)  Native  Luchuan  ladies ;  (18)  In  the  town  of  Naha ; 
(19)  Just  off  the  market-place,  Nalia ;  (20)  Native  women  in  a  street  at  Naha ;  (21) 
Leaving  the  port  of  Naha ;  (22)  Street  at  Naha ;  (23)  A  woman  at  Naha ;  (24,  25) 
The  road  from  Naha  to  Shuri ;  (26)  Cast-away  earthenware  pots  made  at  the  potteries* 
about  3  miles  from  Naha ;  (27)  On  the  road  from  Naha  to  Shuri ;  (28)  Three  native 
children ;  (29)  A  native  house ;  (30)  Native  women ;  (31)  Laden  native  pony ;  (32) 
Our  Japanese  servant,  Masuda,  on  his  pony  ;  (33)  Sago  palms  (Cyeas  revoluta)  ;  (34)  A 
native  canoe,  in  which  two  natives  will  sometimes  go  out  20  miles  to  sea ;  (35)  Two 
women ;  (36)  Where  native  paper  is  made ;  (37)  A  coffin ;  (38)  Aomori  to  be  shipped 
for  consumption  in  other  islands  of  same  group ;  (39,  40)  The  potteries ;  (41)  Snake's 
skin  (Uabu  snake)  guitar,  pewter  pots  for  holding  spirit  at  a  funeral,  horn  spoon  for 
wearing  in  ladies'  hair  during  mourning,  pieces  of  painted  band-made  linen ;  (42) 
Oasimaru  tree ;  (43)  White  glazed  earthenware  for  putting  the  bones  of  a  dead  person 
in  three  years  after  burial. 

Transylvania.  Lossy. 

Five  Photographs  of  Transylvania,  taken  by  Dr.  Loczy,  1891.    Presented  by  Dr. 
Ldczy. 
(I)  Greek  Church  of  Demsus  constructed  from  the  remains  of  the  Roman  city  of 
.  Ulpiai-trajan  ;  (2)  The  Andesite  cone  of  the  town  of  Diva,  with  ruins  of  the  castle,  the 
river  Maros,  and  the  mining  hills  of  Nagyag  in  the  background ;  (3)  Gold-mines  of 
Verespatok ;  (4)  Andesite  conglomerates  with  rain-marks.  Josiashely,  on  the  right  bank 
of  the  river  Fehir  Koros ;  (5)  Scenery  in  the  South  Transylvanian  Carpathians,  head 
of  the  valley  of  Toijecr,  in  the  Paring  group. 

N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 


J 


4 

J 

1 


* 


**  *»*  V 


rMVE*J 


J 


^\ 


LLUSTRATE  T* 


istern 


(  not  always  w&U)  \  {"**  oZm>» 


C     I 


ROM 


LLUSTRATE  Tl- 


H 


rn 


A      C 


rum 


s 


( 


J 


4 
f 


I 

» 


,i 


■**•« 


"S 


0 


tlUT 


/ 


•&. 


»•  . 


rtmUt  oi 
47a 


\ 


The 


Geographical    Journal 


No.  6.  DECEMBER,  1899.  Vol.  XIV. 


OPENING  ADDRESS,  SESSION   1899-1900.* 

By  the  PRESIDENT. 

Our  geographical  work,  in  its  different  departments,  has  actively  pro- 
gressed, both  in  the  study  and  in  the  field,  since  the  end  of  our  last 
session  ;  while  several  important  bteps  have  been  taken  for  its  advance- 
ment. 

Our  most  prominent  measure  has  been  one  of  renunciation.  I  have 
resigned  the  post  I  have  held  for  the  last  five  years,  since  1894,  of 
President  of  the  International  Geographical  Congress,  into  the  hands  of 
my  friend  and  colleague,  Baron  Richthofen ;  and  the  secretaries  have 
delivered  their  final  report  to  their  successors  at  Berlin.  Dr.  Eeltie  and 
Dr.  31  ill  well  deserve  the  thanks  of  all  geographers  for  the  zeal  and 
ability  with  which  they  have  conducted  the  work  of  the  Congress 
while  it  was  in  our  care,  from  the  early  part  of  1894  until  October,  1899. 
We  were  received  at  Berlin  with  a  most  hearty  and  cordial  welcome, 
and  the  meeting  was  a  great  success.  Largely  assisted  by  the  Govern- 
ment and  by  the  city  of  Berlin,  and  furnished  with  a  magnificent 
building  rent-free,  the  Seventh  Congress  had  advantages  which  we  did 
not  possess,  and  consequently  the  officials  of  the  Congress,  being  better 
supplied  with  funds,  will  certainly  be  better  able  to  conduct  the  busi- 
ness^ and  especially  to  carry  out  the  resolutions  that  have  been  passed. 

Turning  from  these  international  duties  to  more  domestic  concerns, 
I  feel  sure  that  the  Fellows  will  be  glad  to  hear  that  the  School  of 
Geography  at  Oxford  has  been  established,  and  is  now  in  working  order. 
It  is  regulated  by  a  joint  committee,  consisting  of  four  members  of  the 
University  and  three  members  of  our  Council.      A  lecture-rcom  and 


*  Read  at  the  Royal  Geographical  Society,  November  13, 1899. 
No.  VI.— December,  1899.]  2  r 
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laboratory  have  been  fitted  up  for  it  in  the  old  Ashmolean  Maaenm ; 
there  is  an  efficient  staff  under  the  direction  of  Mr.  Mackinder,  and  the 
course  of  instruction  has  commenced  this  term.  We  may  expect,  -with 
some  confidence,  that  there  will  eventually  be  valuable  results  from  this 
joint  action  on  the  part  of  the  University  and  of  our  Council,  for  the 
promotion  of  geographical  education. 

The  subject  catalogue  is  in  an  advanced  state,  and  the  work  of  the 
nomenclature  committee  is  progressing. 

Dr.  Mill's  investigation  of  the  geography  of  southern  Sussex,  in 
connection  with  the  Ordnance  map,  is  practically  completed,  and  we 
hope  to  publish  it  soon  as  a  sample  of  what  might  be  done  with  the  aid 
of  the  Ordnance  maps,  in  working  out  the  detailed  geography  of  oor 
native  land,  and  indicating  the  influence  which  it  has  exerted  on  the 
country's  history,  on  distribution  of  population,  on  agricultural, 
industrial,  and  commerciil  development.  Dr.  Mill  has  also  brought  out, 
during  the  recess,  his  *  International  Geography,'  which  is  certainly  the 
best  text-book  in  the  language,  and  equal  to  anything  produced  in 
Germany. 

I  must  briefly  refer  to  another  enterprise,  likely  to  te  of  great 
service  to  geography,  to  which  the  Society  has  given  its  patronage.  I 
allude  to  the  great  physical  atlas  in  several  volumes,  which  Mr. 
Bartholomew  has  had  in  preparation  for  years,  with  the  assistance  of 
many  specialists,  and  the  first  volume  of  which  is  just  issued.  Mr. 
Bartholomew  deserves  the  highest  credit  for  such  enterprise,  involving 
a  great  outlay,  and  placing  this  country  on  a  level,  at  least,  with  the 
best  work  of  the  kind  in  Germany  or  elsewhere. 

A  fine  new  large-scale  map  of  Siam  is  in  an  advanced  state  of 
preparation,  and  will  probably  be  published  next  year,  with  the  financial 
aid  of  the  Siamese  Government,  accompanied  by  a  detailed  memoir  by 
Mr.  James  McCarthy,  to  whose  many  years'  labour  as  Government 
surveyor  the  work  is  due. 

We  must,  I  think,  all  welcome  the  result  of  the  arbitration  on  the 
Venezuelan  boundary,  because  it  so  fully  proves  the  correctness  of  the 
view  taken  in  our  Journal  when  the  aggression  of  the  Venezuelans  made 
the  question  a  serious  one  in  1896.  The  Schomburgk  line,  dividing 
British  Guiana  from  Venezuela,  is  declared  to  be  the  correct  one.  Sir 
Robert  Schomburgk,  it  will  be  remembered,  was  one  of  our  Gold 
Medallists.  His  journeys  were  undertaken  with  the  aid  of  grants  made 
by  our  Council,  and  we  have  reason  to  be  proud  of  the  learning,  judg- 
ment, local  knowledge,  and  regard  for  justice  which  enabled  our  associate 
to  delimit  a  difficult  boundary  in  a  way  that  has  won  the  unanimous 
assent  of  the  arbitrators. 

I  have  invited  M.  de  Gerlache,  the  commander  of  the  Belgian  Ant- 
arctic Expedition,  to  come  to  this  country  and  give  us  an  account  of 
his  voyage.     Our  own  strenuous  efforts  to  secure  the  equipment  and 
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despatch  of  an  antarctic  expedition  on  an  adequate  scale  Lavo  been 
rewarded.  Thanks  to  the  subscriptions  of  the  Council  ani  Fellows  of 
this  Society,  above  all  to  the  munificence  of  our  associate,  Mr.  Longstaff, 
the  Government  has  consented  to  double  the  Antarctic  Fund,  thus  rais- 
ing it  to  £90,000 ;  provided  that  we  can,  from  other  sources,  succeed  in 
raising  another  £5000.  In  his  answer  to  our  deputation,  Mr.  Balfour 
made  a  most  enlightened  and  appreciative  speech,  worthy  of  the  best 
days  of  educated  statesmanship.  It  reminded  me  of  the  times  when  we 
had  such  men  as  the  first  Earl  of  EUesmere  among  us.  No  one,  before 
or  since,  has  taken  a  greater  interest  in  polar,  and  especially  in  ant- 
arctic, exploration.  Unfortunately,  most  of  Lord  Ellesmere's  valuable 
geographical  work  lies  buried  in  anonymous  articles  in  the  Quarterly 
Revieto.  I  feel  a  great  veneration  for  the  memory  of  the  most  accom- 
plished of  our  former  Presidents,  because  it  was  his  encouragement 
which  first  turned  my  thoughts  seriously  to  geographical  studies,  and 
more  especially  to  the  antarctic  regions.  He  used  to  refer  to  Boss  and 
Weddell,  to  Franklin  and  Parry,  as  the  "Nelsons  of  Discovery,"  most 
justly  giving  them  a  place  beside  those  heroes  for  whose  martial  deeds 
he  felt  such  deep  admiration.  He  used  to  say  that  death  in  the  cause  of 
science  and  death  on  the  battle-field  were  both  most  noble. 

I  cm  not  refrain  from  referring  to  the  recent  death  of  our  former 
President's  grandson  at  Lady  smith.  My  young  friend,  Frederick 
Greville  Egerton,  the  gunnery  lieutenant  of  the  Powerful,  fell  mortally 
wounded  just  as  he  was  helping  in  the  performance  of  a  great  public- 
service.  He  fell  fighting  for  his  country  in  a  most  just  and  most  right- 
eous cause,  and  his  country  mourns  his  loss.  It  was  a  death  which  his. 
grandfather,  in  common  with  all  true  Englishmen,  held  to  be  most  noble. 
These  are  indeed  very  anxious  times,  and  it  is  hard  to  turn  our  atten- 
tion away,  even  for  an  hour,  from  the  place  where  many  dear  friends 
are  fighting  so  heroically  against  such  heavy  odds.  We  have  just 
received  Captain  Wellby's  paper  on  his  great  journey  from  Abyssinia  to 
Khartum.  He  himself  has  joined  the  18th  Hussars  at  Ladysmith,  and 
ail  his  friends  watch  anxiously  for  good  news  of  him.  We  shall  keep 
the  paper  back  until  he  can  return  to  read  it  himself,  when  he  will 
receive  such  a  welcome  as  these  four  walls  have  seldom  witnessed.  Oar 
best  geographers  are  ever  to  the  front  when  their  country  needs  their 
services. 

We  have  received  other  valuable  work  from  Africa  since  the  close  of 
the  last  session.  Mr.  Mackinder  has  reached  the  summit  of  Mount 
Kenya,  and  has  returned  to  his  useful  labours  at  Oxford,  after  perform- 
ing what  I  consider  to  be  a  model  exploring  journey.  Mr.  Godrington. 
has,  in  accordance  with  the  wishes  of  our  Council,  conveyed  through, 
Mr.  Sharpe,  visited  the  famous  Livingstone  tree  near  Chitambo's.  He  < 
found  it  rotting  away,  but  was  in  time  to  save  a  slab,  with  the  inscrip- 
tion, which  he  will  transmit  to  this  country.    He  has  established  marks. 
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to  fix  the  place,  preparatory  to  the  erection  of  a  permanent  memorial  to 
the  great  traveller,  which  is  in  contemplation.  Mr.  Weatherley,  who 
was  the  first  to  send  us  leaves  from  the  tree,  has  communicated  an 
interesting  account  of  his  more  recent  travels.  We  also  expect  a  paper 
on  his  travels  in  Abyssinia  from  Mr.  Weld  Blundell. 

Nor  have  our  travellers  been  less  active  in  Asia;  and  it  seems  to  me 
that  their  work  strikingly  shows  us  how  many  limited  bat  exceedingly 
interesting  tracts  still  remain  for  young  geographical  aspirants  to  ex- 
plore. Captain  Deasy  is  on  his  way  home  after  having  examined  and 
surveyed  a  previously  unknown  part  of  the  course  of  the  river  Yarkaud. 
Captain  Wingate  has  sent  us  some  account  of  his  remarkable  journey 
through  China  to  Bhamo;  and  I  have  the  great  pleasure  of  introducing 
to  you  this  evening  Mr.  W.  R.  Rickmers,  who  will  describe  to  you  his 
travels  in  Bokhara 


TRAVELS  IN  BOKHARA.* 

By  WILLY  RICKMER  RICKMERS. 

A  journey  made  three  years  ago  in  the  eastern  provinces  of  Bokhara 
induced  me  to  revisit  the  country.  Accordingly  in  the  summer  of  1898 
I  started,  accompanied  hy  my  wife  and  Dr.  v.  Krafft,  now  of  the  Geo- 
logical Survey  of  India,  t 

I  lake  this  opportunity  of  thanking  the  Imperial  Government  of 
Russia  and  its  representatives  in  Bokhara  for  the  facilities  afforded  me 
in  travelling  through  the  Khanate.} 

An   officer  of  His  Royal  Highness   the   Amir  aocompanied    us  as 
guide,  his  duty  being  to  see  that  fitting  accommodation  for  ourselves 
and  our  horses  was  provided  at  the  various  halting-places  on  the  route. 
The  presence  with  us  of  this   official  was  tantamount  to  a  letter  of 
safe-conduct,  and  assured  for  us  a  friendly  and  courteous  reception  at 
the  hands  of  the  mtivo  officials,  with  whom  we  came  in  contact.     As 
he  always  sent  a  messenger  in  advance  to  announce  our  arrival  at  any 
-station  where  we  intended  putting  up,  we  found  ample  preparations 
made  for  our  reception.     As  we  approached  our  destination  we  were 
usually  met  by  a  crowd  of  gaily  dressed  officials,  whose  white  turbans, 


*  Read  at  the  Royal  Geographical  Society,  November  13, 1899.    Map  and  diagrams 
p.  69G. 

t  My  chief  aim  was  the  investigation  of  certain  parts  of  the  province  of  Baldjuan, 
which  had  been  neglected  by  previous  travellers. 

%  For  permission  to  visit  Bokhara  I  am  indebted  to  the  kindness  of  the  late  General 
Annenkoflf,  whose  encouragement  of  foreign  travel  in  Tran-»caspia  will  make  his  death 
a  great  loss  to  those  who,  like  myself,  have  had  personul  experience  of  his  influence  in 
smoothing  away  tbe  difficulties  under  which  the  foreign  traveller  in  these  regions  must 
labour.  To  the  political  agent,  Mr.  Ignatieff,  and  his  secretary,  Mr.  Miller,  I  likewise 
tender  my  hearfy  thanks  for  the  unfailing  courtesy  they  showed  me,  and  for  the  troublo 
they  took  in  arranging  for  our  comfort  during  our  journey  through  the  country. 
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brilliant  garments,  and  richly  caparisoned  steeds  recalled  some  scene 
out  of  the  'Arabian  Nights.'  These,  saluting  us  with  true  Oriental 
dignity,  escorted  us  to  their  houses,  where  we  found  provision  made  for 
our  comfort  according  to  the  Bokhariot's  idea  of  a  European  standard. 
Thus,  though  dispensing  with  tables  and  chairs  himself,  he  always 
provides  these  articles  for  his  guests.  Beiug  of  native  manufacture, 
they  present  some  truly  remarkable  features.  In  very  few  cases  do 
tables  and  chairs  correspond,  and  the  legs  of  both  are  of  most  uncertain 
height  and  stability.  If  the  table  is  raised  some  two  feet  above  the  ground, 
the  chair  generally  towers  some  two  feet  above  that,  while  if  the  table  is 
an  ordinary  size,  the  chairs  are  frequently  several  feet  below  it.    As 


— * 
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regards  hospitality,  tbe  Bokhariot  npholds  the  traditions  of  Oriental 
lavishness.  The  tables  literally  groaned  under  the  weight  of  fruits  and 
sweets  of  every  variety.  Soup,  fowl,  and  mutton,  with  rice,  the  national 
fare,  formed  tbe  more  substantial  part  of  the  repasts,  which  never  varied. 
In  spite  of  its  monotony,  this  diet  did  not  pall  upon  us  po  much  as 
might  be  expected.  The  fresh  air  and  constant  exercise  probably 
whetted  our  appetite,  in  consequence  of  which  we  were  less  fastidious. 

As  regards  our  quarters,  they  were  uniformly  the  best  the  place 
offered.  Tbe  native  bedstead,  with  its  mattress  of  woven  rope,  can  be 
made  a  most  comfortable  resting-place  if  well  covered  with  wadded 
quilts  and  rugs.    In  the  deliciously  cool  nights  of  early  summer,  the 
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traveller  can  with  safety  sleep  outside,  the  dry  cess  of  the  atmosphere 
doing  away  with  all  danger  of  chill,  while  mosquitoes  scarcely  exist,  save 
in  certain  localities,  and  noxious  animals  are  unknown.  In  autumn  the 
difference  of  temperature  between  night  and  day  is  too  great  to  admit 
of  sleeping  outside,  and  one  has  to  make  the  best  of  tbe  native  dwellings. 
Air  is  generally  to  be  had  in  abundance,  as  the  doors  seldom  fit,  and 
cracks  and  crannies  in  the  wall  provide  sporadic  ventilation  in  unexpected' 
quarters.  These  same  crannies  afford  a  hiding-place  for  certain  minute 
insects,  which  have  a  knack  of  making  their  presence  felt  while  they 
themselves  manage  to  remain  invisible. 

Beyond  these  minor  discomforts,  there  is  little  to  deter  a  traveller 
who  enjoys  sound  health  from  making  a  similar  jonrney.  Of  attacks 
from  the  natives  there  is  absolutely  no  danger.  The  people  are  quiet, 
too  much  in  awe  of  their  rulers  to  make  themselves  aggressively  disagree- 
able; and  are  effusively  polite  when  it  is  to  their  interest  to  be  so. 
That  it  is  possible  not  merely  to  travel,  but  to  enjoy  the  private 
hospitality  of  the  natives  in  this  interesting  country,  speaks  volumes 
for  the  mighty  change  which  has  taken  place  in  it  since  the  days  when 
no  European  dare  venture  in  safety  within  its  borders  save,  like  Vambery, 
under  cover  of  a  perilous  disguise. 

Our  little  caravan,  consisting  of  some  twelve  horses,  left  the  famous 
old  Mohammedan  metropolis  on  June  27.  The  first  part  of  our  journey, 
as  far  as  Karshi,  lay  along  tbe  well-known  trade  route,  to  the  south. 
Soon  after  leaving  the  Bussiau  town  of  New  Bokhara  one  enters  a  regipn 
of  sand- dune?,  which,  alternating  with  stretches  of  steppe,  continue*, as 
far  as  Kwaja-Mubarak.  There  it  gives  place  to  partly  cultivated 
steppe  until  Kazan  is  reached,  where  begins  the  luxuriant  belt  of 
gardens  surrounding  Karshi. 

The  contrast  between  this  fertile  oasis,  in  which  groves  .of  mulberry, 
apricot,  and  apple  trees  refresh  the  eye,  and  the  dreary  desert  of  the 
first  two  days'  march  can  be  more  easily  imagined  than  described.  The 
traveller  in  these  desolate  regions  is,  however,  not  without  provision 
for  his  safety  by  the  way.  At  Karaul,  the  first  station  reached  after 
leaving  Bokhara,  there  is  a  fine  reservoir  covered  with  a  large  cupola 
of  brickwork.  C'ose  by,  the  ruins  of  an  imposing  caravanserai  rtcall 
the  efforts  of  former  rulers  to  mitigate  the  dangers  of  desert  travel. 
These  and  similar  remains  elsewhere  along  the  road  are  ascribed  to 
Abdullah  Khan,  an  Amir  of  Bokhara  during  the  sixteenth  century,  and 
one  of  the  few  historic  names  still  lingering  in  the  native  memory  as 
associated  with  the  past  greatness  of  the  country. 

Karshi,  the  first  town  at  which  we  halted,  boasts  a  cirtaiu  antiquity, 
and,  though  far  inferior  to  Bokhara  in  point  of  interest,  exhibits  in  its 
bazaar-life  similar  features  to  that  of  the  capital.  Its  beautiful  gardens 
with  their  rich  foliage  add  a  charm  to  the  place  which  Bokhara  has  not  in 
the  same  degree.     From  the  roofs  the  town  appears  embosomed  in  trees. 
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At  Gnzar,  some  30  miles  beyond  Kara  hi,  we  leave  tbe  groat  Trans- 
caspian  plain  and  reach  the  first  low  spars  of  that  vast  expanse  of 
mountains  which  continues  without  a  break  to  the  great  plain  of 
Northern  India. 

Our  approach  to  higher  ground  did  not  bring  ns  that  relief  from  the 
heat  for  which  we  had  hoped.  The  vegetation  of  the  bills  at  this 
season  is  parched  and  dried  up,  and  the  rocky  walls  of  the  valleys  beat 
back  with  redoubled  vehemence  the  fierce  glare  of  the  sun.  The 
prominent  feature  of  this  belt  of  outlying  hills  is  tbe  loess.  This 
geological  formation  dominates  tbe  landscape  as  far  as  the  high  alpine 
regions.     Its  varied  aspects,  deep  chasms,  and  steep  banks  constitute 


PAH    11E1WEIN 


a  characteristic  scenery  of  their  own.  A  sea  of  slippery  yellow  mud  in 
rain,  the  source  of  volumes  of  impalpable  dust  in  dry  weather,  it  makes 
itself  but  too  familiar  with  tbe  clothes,  eyes,  ears,  and  month  of  the' 
traveller. 

Here  and  there  rocky  crests  rise  out  of  the  undulating  loess. 
Through  one  of  these  lies  the  famous  defile  known  as  the  Iron  Gate, 
and  mentioned  by  tbe  early  Chinese  traveller  Binen-Teang  (about 
a.d.  630).  This  remarkable  sandstone  gorge,  which  cleaves  the  moun- 
tain from  summit  to  base,  is  about  a  mile  long,  and  at  times  only  a  few 
paces  in  width.  Its  mighty  cliffs,  hewn  and  carved  in  bizarre  fashion, 
tower  in  places  to  a  height  of  000  feet,  and  are  rendered  the  more 
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impressive  and  pioturesque  by  reason  of  the  windings  of  the  gorge.  In 
the  winter  a  stream  flows  through  the  ohasm,  which  is  then  impassable, 
and  the  travellers  circumvent  it  by  a  path  over  the  mountain. 

Passing  through  Darbend  and  Baisun,  we  descended  into  the  swampy 
valley  of  the  Surkhan,  whioh  we  followed  as  far  as  Karatagh.  Here 
we  stayed  a  few  days  to  give  the  horses  rest. 

Karatagh,  whioh  lies  on  the  banks  of  a  rushing  river  at  the  point 
where  it  leaves  the  Hazrat  Sultan  mountains,  is  the  summer  residence  of 
the  Kush-Begi  of  Hissar,  the  most  important  dignitary  of  the  Khanate 
after  the  prime  minister  of  Bokhara.     He  is  the  governor  of  the  entire- 
eastern  half  of  the  Ameer's  dominions,  and  invested  with  great  privileges, 
having  power  over  life  and  death.     During  the  winter  he  lives  at  the 
ancient  capital  of  Hissar.     At  the  approach  of  the  warm  season,  when 
malaria  and   mosquitoes   render  the  place  almost  uninhabitable,   he 
migrates  with  his  goods  and  chattels  and  a  great  part  of  the  population 
to  Karatagh.     This  biennial  exodus  almost  clears  the  town,  for  every- 
body from  the  highest  official  down  to  the  meanest  prisoner  ia  the  jail 
follows  his  master.     Not  only  does  the  Kush-Begi  move  all  his  valuables* 
from  one  capital  to  the  other,  even  the  lumbering  cannon,  of 'which 
he  can  muster  two  or  three  specimens,  are  dragged  in  the  train  of  the 
hundreds  of  camels  employed  for  the  removal  of  his  household.     Many 
of  the  animals  literally  groan  under  the  weight  of  the  bags  filled  with 
the  hard  cash  which  forms  no  inconsiderable  part  of  his  treasures,  'while 
others  have  the  lighter  burden  assigned  them  of  carrying  the  numerous- 
inmates  of  his  harem. 

While  at  Karatagh  we  made  an  excursion  to  the  Timur-Dera-Knl, 
a  small  lake  to  the  north  of  the  town  at  a  height  of  8000  feet.  We 
followed  the  valley  of  the  Karatagh  river,  which  winds  through 
magnificent  scenery,  precipitous  mountains  hemming  it  in  in  parts. 
Vegetation,  though  scarce,  was  never  entirely  absent.  A  species  of 
briony  twined  itself  round  the  gigantic  boulders  strewing  the  river's 
edge,  while  willow  and  mulberry  trees  frequently  occurred.  At  the 
village  of  Khaki-mi  we  stopped  for  the  night,  our  quarters  being  the 
portico  of  a  mosque,  the  only  shelter  available.  The  scene  was  a  very 
line  one,  the  pillars  of  the  mosque  serving  as  a  frame  to  the  mountains* 
which  towered  aloft  in  front  of  us,  the  moonlight  turning  their  snow- 
crowned  summits  to  sheeted  silver. 

From  Khaki-mi  on  the  following  day  we  rode  on  to  the  Timur-Dera- 
Kul.  Here  Nature  was  more  prodigal  with  her  gifts  than  in  the  parts 
we  had  hitherto  visited.  Eound  the  water  the  walnut,  the  mulberry,, 
and  the  willow  abounded,  with  flowers  of  every  hue  and  variety  akin 
to  many  European  species.  The  water  is  of  the  most  exquisite  bluish- 
green  tint. 

The  lake  lies  north-east  by  south-west,  and  is  fed  by  two  streams — 
the  Yangi-lik  on  the  east,  and  the  Ak-tash  on  the  west.     The  dam  at 
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its  lower  end  in  an  old  moraine,  and  tbe  overflow  produces  a  pretty 
cascade.  It  was  in  this  neighbourhood  that  we  saw  the  nearest 
approach  to  a  forest  during  the  whole  of  out  sojourn  in  Bokhara,  for 
the  natives  with  their  primitive  tools  play  havoc  with  any  trees  within 
reach,  ruthlessly  destroying  as  many  as  two  or  three  of  them  in  the 
attempt  to  obtain  a  single  plank.  Here  and  there  shading  their  court- 
yards are  to  be  found  venerable  frees,  generally  planes ;  but  these  are 
exceptions,  tbe  country  as  a  whole  being  remarkably  bare  of  the  more 
stately  representatives  of  the  vegetable  kingdom. 

From  Karatagh  we  had  each  day  to  struggle  over   some   rugged 
mountain  pass,  and  we  successively  crossed  the  valleys  of  theKafirnighan, 


the  Vaksh,  and  the  Kizil-Su.  Bridges  in  this  country  are  few  and  far 
between,  and  the  Amir's  highway  is  often  deflected  for  a  day's  journey 
owing  to  their  scarcity.  Most  of  these  structures,  oonstruoted  on  ft 
primitive  form  of  the  cantilever  principle,  are  unable  to  resist  the 
onrush  of  the  spring  floods,  and  have  to  be  built  anew  each  year.  A 
notable  exception  is  the  bridge  over  the  Vaksh.  Between  Norak, 
famous  for  ils  salt-mines,  and  Tut-Kaul  thU  river  runs  through  an 
extremely  narrow  valley.  Here  the  path  skirts  the  rim  of  precipices, 
over  which  a  single  false  step  on  the  part  of  the  horse  would  suffice  to 
fling  him  and  his  rider  into  the  turbulent  waters  below. 

At  the  spot  where  this  river,  equal  in  volume  to  the  Thames  at  Eaw, 
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is  pent  into  a  rocky  channel  6  feet  wide,  the  native  engineers  have  seen 
their  opportunities.  A  few  beams  are  sufficient  to  span  the  cleft,  while 
a  thick  hedge  of  interwoven  branches  screens  the  giddy  depths  from 
the  traveller's  eyes,  A  gate  on  tbe  bridge  marks  the  frontier  between 
the  provinces  of  Hissar  and  JSaljuan.  In  ancient  times,  when  constant 
waia  were  waged  among  the  minor  states,  many  an  expedition  must 
have  been  frustrated  at  this  point. 

Another  remarkable  phenomenon  in  the  Vaksh  valley  is  to  be  seen 
just  above  Tut-Kaul,  on  the  right  bank  of  tbo  river.  This  is  an 
embankment  of  solid  rock  formed  by  the  outcropping  surface  of  a 
stratum  of  limestone.  It  runs  in  a  perfectly  straight  line  for  a  distance 
of  several  hundred  feet,  and  such  is  its  smoothness  and  regularity  that 
it  looks  as  if  human  art  had  devised  it  to  confine  the  stream.  A  few 
hundred  feet  vertically  above  it  a  dtep  groove  runs  along  the  fjoe  of 
the  mountain,  marking  a  former  level  of  the  river.  It  may  be  tunned 
&  classically  perfect  example  of  this  kind  of  geologies!  record. 

Baljuan,  the  capital  of  the  province  of  tbe  same  name,  was  the  last 
town  of  any  pretensions  which  we  parsed  before  we  arrived  at  our 
destination.  It  is  picturesquely  situated  on  the  high  hanks  of  the 
Kizil-Su,  the  palace  of  the  governor  commanding  a  fine  position  on  the 
summit  of  a  lo3S8  cliff.  On  market  days  the  population  overflows  into 
the  river-bed,  a  vast  stony  plaiu  reduced  to  an  almost  dry  state  during 


Here,  in  contrast  to  the  flat  mud  housetops  prevailing  mother  parts 
of  Bokhara,  we  have  sloping  loofs  thatched  with  reeds.  The  town 
possesses  a  native  garrison,  which  entertains  tbe  popalaoe  with  martial 
musio  and  military  evolutions  every  morning  and  evening.  Their 
appearance  in  a  garb  which  strives  to  imitate  Russian  military  costume 
has  something  of  the  ludicrous  about  it.  It  is  one  of  the  many  illus- 
trations of  perversion  of  taste  whiuh  contact  with  Western  civilization 
so  often  produces  in  the  Oriental.  Of  a  piece  witb  this  is  the  red 
cotton  with  which  rcoms  prepared  for  the  reception  of  Europeans  are 
frequently  covered  in  place  of  oarpets. 

Crossing  a  watershed  into  the  valley  of  the  Yakh-Su,  we  bade 
farewell  to  the  regions  of  sand,  steppe,  and  loess,  and  entered  the  sub- 
alpine  level.  From  the  summit  of  tbe  pass  between  Khovaliog  and 
Sarrpul  we  bad  our  first  view  of  that  wonderful  mountain  sj-stem  of 
the  '•  conglomerates  *'  of  East  Bokhara.  • 


*  This  region  has  rarely  been  visited,  and  I  have  not  been  able  to  find  more  tban 
a  passing  remark  on  the  Yakh-Su  valley  The  reason  Tor  tbis  i-  that  the  eastern 
provinces  of  Bokhara  have  only  in  comparatively  recent  tiuiea  received  tlie  attention 
of  explores. 

Tbe  early  reports  of  Hinen  Tiang  and  of  tbo  Buddhist  monk  Pynn-Dzou  down  to 
those  of  Forsyth  and  Trottrr  wen-  chiefly  bated  on  secood-hnad  informstion.  Then 
began  the  great  activity  in  the  countries  nest  of  tbe  Pamir,  and  nasodnted  with  tl 
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Ascendicg  the  Yakh-Su  yalley,  we  established  our  headquarters  on 
one  of  its  tributaries — the  Safet-Darya  (White  river),  whioh  joins  the 
Yakh-Su  just  below  the  village  of  Talbar,  marked  on  the  Bussian  map, 
and  mentioned  by  Kegel. 

The  conglomerates  cover  an  area  of  about  800  square  miles,  disposed 
in  a  long  strip  between  the  rivers  Vaksh  and  Panj,  with  a  strike  from 
north-east  to  south-west.  They  show  distinot  stratification.  Dr.  v. 
Krafft  ascribes  them  to  the  tertiary  period.*  The  stones  composing 
them  are  chiefly  crystalline.  The  greatest  thiokness  of  the  formation 
may  be  said  to  be  at  least  4000  feet.  The  rounded  forms  of  the  soft 
conglomerate  are  easily  distinguishable  from  the  jagged  and  fantastic 
outlines  of  the  hard  zona  The  highest  peaks  typical  of  each  category 
are  respectively  Hazrat-Ishan  (13,000  feet)  and  Kuch-Manor  (10,500 
feet).  Both  of  these  were  constantly  visible  from  our  quarters  in  the 
Russian  colony  of  Safet  Daria.  The  scenery  is  wild  and  weird  to  the 
last  degree.  An  intense  solitude  pervades  the  valleys,  where  Nature  is 
so  sparing  that  scarcely  a  living  creature  is  to  be  seen.  Serrated  ridges 
and  gaunt  pinnacles  stand  out  blaok  against  the  blue  sky. 

In  this  district  we  spent  several  months.  By  the  time  we  arrived 
the  vegetation  had  quite  dried  up.  As  we  climbed  the  slopes,  the 
crackling  skeletons  of  umbelliferous  giants  punished  our  intrusion  with 


names  of  Oshanin,  Severtsoff,  Kegel,  Fedahenko,  Ivauoff,  Pokotslo,  Yonoff,  and  others. 
Many  of  the  results  obtained  by  these  travellers  are  recorded  in  Mr.  Bob.  MichetTs 
paper  (Proceedings,  1884),  and  in  Mr.  Delmar  Morgan's  able  resume"  on  the  reoent 
geography  of  Central  Asia  {Supplementary  Papers,  1885). 

The  first  who  actually  visited  this  district  was  the  Bussian  botanist,  Dr.  Begel 
(1882).  A  translation  of  his  letter  from  Kala-i-Khumb  is  to  be  found  in  the 
Proceedings  of  1882.  In  the  following  year  he  visited  Shugnan,  accompanied  by 
Kosfeiakoff  (Proceedings,  1886).  From  his  original  report  I  gather  that  he  journeyed 
through  the  valley  of  the  Yakh-Su,  and  this  is  corroborated  by  the  map  showing  bis 
route  (Proceedings,  1884).  All  the  other  travellers  whoso  reports  I  have  read  have 
avoided  this  valley. 

The  best  map  is  that  of  the  Bussian  General  Staff,  which  gives  a  fairly  accurate 
idea  of  the  topography  of  these  parts,  and  on  which  the  river  is  called  Yakh-Su.  All 
previous  maps  have  Ak-Su.  There  is  no  other  information  beyond  that  conveyed  by 
Kegel's  account  and  the  various  maps.  The  peculiar  and  remarkable  features  of  this 
region  seem  to  have  escaped  observation. 

To  those  who  consult  the  maps  in  the  Society's  publications  a  few  hints  may  be 
useful.  On  the  map  of  Pamir  (Proceeding*,  1884)  Saripol  is  easily  found ;  Khovaling 
is  called  Khalaling.  On  the  map  illustrating  Kos&iakoff's  route  (Proceedings,  1886) 
the  name  Shignan  occurs  just  below  that  of  Talvar  (Talbar).  The  little  river 
immediately  to  the  south  of  Shignan  is  the  Safet-Darya.  Shugnan  (as  the  latest 
Russian  spellings  has  it)  is  a  tubdivision  of  the  diet  riot  of  Talbar,  and  must  not  be 
confused  with  the  province  of  Shugnan ;  it  is  not  a  single  village,  but  the  collective 
name  for  a  number  of  settlements.  The  same  map  has  Tavaling  (instead  of  Khovaling) 
placed  to  the  right  of  the  spot  where  the  Ak-Su  begins  to  be  represented  by  a  dotted 
line. 

*  Dr.  v.  Krafft  will  give  the  results  of  his  geological  investigations  in  the  forth- 
coming publication  of  the  Vienna  Academy  of  Sciences. 
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showers  of  duet.  Only  where  there  is  a  constant  trickle  of  water  green 
patches  may  he  seen  throughout  the  summer.  In  the  higher  regions, 
of  course,  the  meadows  remain  green  a  long  time.  Trees  are  scare*, 
but  in  the  more  secluded  valleys  apologies  for  woods  manage  to  exist, 
to  the  great  delight  of  the  lover  of  nature.  The  pine  is  represented 
by  the  thuya,  which  thrives  on  scanty  soil,  and  is  satisfied  with  a 
precarious  foothold  on  the  brow  of  precipices,  safe  from  the  ravages  of 
man. 

The  Yakb-Sn  valley  is  the  home  of  majestic  walnut  trees.     With 
their  gnarled  stems  and  spreading  foliage  they  are  the  pride  of  the 


hillside.     Unfortunately,  some  years  ago  an  Armenian  vandal  destroyed 
many  thousands  of  them  fur  the  sake  of  their  grained  knots. 

As  to  the  animal  world,  I  only  observed  two  wild  mammals — marmots 
and  a  species  of  mountain  sheep.  I  once  stalked  and  wounded  one  of 
the  latter,  but  it  got  away  among  the  inextricable  maze  of  gullies  and 
ledges.  I  believe  it  was  Oris  arkhal.  The  habits  of  the  marmots  axe 
instructive  from  the  point  of  view  of  animal  economy.  The  beginning 
of  their  hibernation  is  determined  by  two  different  factors,  the  dry 
season  and  the  cold  season.  Around  the  Russian  village,  at  a  height 
of  6000  feet,  their  piping  is  continually  heard  in  spring,  but  they  do 
not  show  themselves  any  more  at  the  entrances  of  their  subterranean 
abodes  after  the  middle  of  August.  Two  thousand  feet  higher  their 
fooJ  is  green  much  longer,  and   there  they  do  not  retire  before  the 
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beginning  of  September.  At  an  altitude  of  about  10,000  feet  only 
the  cold  will  tend  them  to  sleep,  because  the  water  trickling  from  the 
patches  of  snow  keeps  little  kitchen  gardens  going  for  them. 

The  same  causes  influence  the  migration  of  wild  and  domestic  sheep. 
In  September  I  was  unable  to  discover  any  arkhal  about  Knoh-Manor, 
where  they  usually  abounded.  They  would  be  found  around  Hnzrat 
Iahan  if  it  were  not  for  the  shepherds,  who  infest  this  mountain  with 
their  flocks,  gradually  going  higher  and  higher  until  everything  is 
eaten  up.  Then  the  large  herds  of  fat  tailed  sheep  are  driven  down- 
wards from  all  directions,  and  caravans  of  thousands  of  them  throng 
the  narrow  paths.    Their  winter  quarters  are  the  irrigated  lowlands 


of  the  Amu-Darya,  where  food  is  found  all  the  year  round.  Thus  the 
sbeep  are  always  on  the  move,  and  the  natives  only  keep  a  small  stook 
in  their  villages  for  immediate  wants. 

There  is  one  glorious  pasture,  however,  which  is  safe  from  the  cattle 
of  man.  The  mountain  immediately  to  the  west  of  Kuch -Manor  has 
a  flat  top  offering  an  undulating  surfaoe  of  about  half  a  square  mile, 
which  is  conspicuous  from  Safet-Darj  a,  and  which  changes  its  colour 
from  green  to  brown  as  the  months  succeed  exch  other. 

When  Dr.  v.  Kraift  and  myself  reached  the  top  of  Kuch-Manor 
after  some  unsuccessful  attempts,  we  also  passed  over  this  secluded 
paradise,  which  the  natives  have  never  been  able  to  enter.     Towards 
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all  sides  steep  rocks  descend  from  it,  and  the  marmots  that  stare  at 
you  till  yon  might  almost  seize  them,  and  the  broad  tracks  traced  out 
by  the  hoofs  of  mountain  sheep,  show  that  here  the  wild  animals  feel 
secure,  amid  an  abundance  reserved  for  their  exclusive  nse. 

They  are  to  be  envied  when  compared  to  the  ragged  and  wretched 
hnman  population  of  the  valleys  below,  which  raises  an  uncertain  crop 
of  corn  on  the  mountain  slopes,  and  is  mainly  dependent  for  its  liveli- 
hood on  the  gold- washing  industry. 

The  precious  metal  has  been  obtained  from  this  region  for  centuries, 
as  is  shown  by  the  old  heaps  of  tailings  at  higher  levels  than  those 
frequented  by  the  present  natives,  wbo  only  work  near  the  water. 
Legend  associates  these  traces  of  old  workings  with  Chingiz  Khan, 
whose  name  is  as  proverbial  in  Central  Asia  as  that  of  Queen  Tamara 
in  the  Caucasus.  The  apparatus  for  treating  the  gravel  is  very  simple. 
A  series  of  strips  of  felt  are  laid  on  a  sand  incline,  at  the  top  of  which 
is  placed  a  grating  of  wood.  Upon  this  grating  a  shovel  full  of  gravel 
is  thrown  and  water  poured  over  it.  The  fine  material  is  washed  down 
and  the  gold  caught  by  the  felt.  All  gold  in  the  shape  of  dust  is  lost, 
some  of  the  rougher  particles  only  being  secured.  By  this  process  not 
more  than  about  a  ton  of  gravel  is  treated  per  day.  Groups  of  about 
five  men  work  together.  Two  dig  out  the  material,  one  carries  it  to 
the  water,  and  two  attend  to  the  washing.  These  men  are  all  in 
the  hands  of  sweaters,  who  advance  them  the  necessaries  of  life  at 
extortionate  interest,  and  keep  them  continually  in  their  dutches. 
Consequently  they  never  are  able  to  attain  comparative  prosperity,  and 
do  as  little  work  as  they  can.  * 

The  yearly  gold  output  of  East  Bokhara  is  variously  estimated  at 
from  £20,000  to  £30,000,  a  mere  trifle  considering  the  potentialities  of 
the  alluvial  deposits.  The  quantities  extracted  by  the  natives  in  the 
course  of  centuries  have  hardly  encroached  upon  the  store,  and  they 
are  as  nothing  compared  to  what  Europeans  might  produce  here  in  a 
few  years.  So  far  the  proportion  of  gold  in  the  conglomerate  itself  has 
not  yet  been  established,  the  fluviatile  deposits  resulting  from  its  disinte- 
gration offering  greater  advantages  for  mining  purposes.  The  original 
birthplace  of  the  gold  is  of  course  to  be  sought  for  in  the  surrounding 
crystalline  ranges  forming  the  banks  against  which  the  conglomerates 
were  deposited.  The  gold  occurs  exclusively  in  tablet  form,  grains  and 
nuggets  being  nowhere  found.  The  largest  piece  we  ever  saw  weighed 
about  half  an  ounce ;  it  is  92*7  per  cent.  fine.  We  have  made  extensive 
investigations  into  the  distribution  of  the  metal,  and  I  here  give  some 
of  the  results.  Two  facts  of  general  experience  were  at  once  apparent : 
the  richness  of  the  sand9  increased  with  the  depth,  and  the  gravel 
terraces  on  the  banks  were  richer  and  contained  coarser  gold  than  the 
actual  river-bed. 

The  alluvial  deposits  are  clearly  stratified,  and  the  corresponding 
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layers  can  be  more  or  leas  easily  identified  at  distant  spots.  The  top 
layer  is  about  6  feet  thick,  and  contains  on  an  average  8  grains  of  gold 
to  a  ton  of  gravel.  Below  this  lie  19  feet  of  gravel  with  hardly 
any  valuable  contents.  At  this  depth  large  blocks  are  encountered, 
forming  a  sort  of  stratum  of  their  own,  as  if  to  protect  what  lies  under 
them,  namely,  a  blackish  sand,  which  at  the  beginning  yields  24  grains, 
and  from  which  some  6  feet  lower  down  we  were  able  to  extract  nearly 
a  quaiter  of  an  onnoe  to  the  Ion. 

The  bed-rock  lies  at  least  20  feet  deeper— that  is  to  say,  at  least  45 
feet  below  the  surface.  A  native  claimed  to  have  reached  it  once.  The 
people  barrow  in  the  ground  like  molea,  and  produce  what  are  known 


in  America  as  coyote- diggings.  These  tunnels  are  about  4  feet  high  by 
2  feet,  and  go  down  to  a  considerable  depth ;  but  there  being  no  venti- 
lating-shafts,  the  farthest  point  that  can  be  attained  depends  on  the 
possibility  of  being  able  to  breathe.  As  the  strata  are  concave,  getting 
thinner  as  they  rise  up  the  mountain-side,  they  can  be  successively 
intersected  at  any  angle.  The  native  shafts  are  directed  towards  the 
mountain,  and  descend  steeply  until  the  rich  layer  is  struck,  which  they 
follow  until  the  primitive  oil-lamps  cease  to  burn.  -  Thin,  sickly  looking 
boys  carry  out  the  earth  on  their  backs.  They  are  half  naked,  and  the 
few  rags  that  just  manage  to  stick  to  them  are  drenched  with  the  muddy 
water  which  oozes  from  their  baskets. 
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The  level  of  the  underground  water  coincides  with  that  of  the 
rich  gravel,  and  is  got  rid  of  by  what  is  technically  termed  a  tail- 
race.  Its  initial  stage  is  some  excavation  near  the  surface,  from  which 
the  water  is  drained  by  a  trench.  As  the  work  progresses  up-stream, 
the  canal  is  continued  almost  horizontally,  thus  ontting  deeper  and 
deeper  into  the  rising  ground.  The  oanal  is  protected  with  flat  stones 
or  boulders,  and  the  tailings  of  the  advancing  works  are  used  to 
cover  it. 

From  a  shaft  that  is  sunk  near  such  a  canal  a  short  passage  is  run 
to  connect  it,  the  miners  being  guided  by  the  sound  of  the  running 
water.  In  this  way  these  subterranean  drains  grow  section  by  section, 
some  of  them  being  over  a  mile  in  leDgth.  The  native  method  of 
mining  is  extremely  dangerous.  Sometimes  a  tunnel  will  oollapte 
without  warning,  and  many  lives  be  lost  in  this  way. 

The  horizontal  distribution  of  the  gold  is  very  even.  We  found  the 
same  proportions  at  different  spots.  Surprises  in  the  shape  of  large 
nuggets  or  nests  are  out  of  the  question,  but  so  are  serious  disappoint- 
ments, for  what  one  finds  in  one  place  one  is  sure  to  find  5  miles  away, 
if  only  the  general  conditions  of  the  localities  are  similar. 

If  it  were  not  for  the  money-lenders  and  official  blood-suckers,  the 
native  population  might  attain  a  flourishing  condition.  It  has,  however, 
lost  all  ambition  and  all  forethought  for  the  future.  Though  food  is 
easily  and  cheaply  obtainable  from  the  nearest  market  towns,  the  natives 
are  too  poor  to  lay  in  stores,  but  live  precariously  from  hand  to  mouth. 
Famines  are  frequent,  and  then  the  population  is  reduced  to  bread  made 
from  the  pith  of  the  asafoetida,  while  caravans  laden  with  grain  may 
be  passing  along  the  Yakh-Su  on  their  way  to  Darwaz. 

During  our  stay  at  Safet-Darya  we  made  frequent  exploring  ex- 
cursions to  the  surrounding  mountains  and  valleys.  Several  visits 
were  paid  to  the  top  of  Hazrat  Ishan.  A  fine  ridge  7  miles  in  length, 
descending  gradually  from  the  summit,  affords  a  splendid  line  of  ascent. 
We  used  to  ride  for  a  height  of  11,000  feet,  completing  the  rest  on 
foot.  I  give  the  height  of  the  mountain  as  13,000  feet,  this  being  about 
300  feet  below  the  mean  of  the  numerous  readings  from  my  five  aneroids. 
All  other  heights  have  been  treated  in  the  same  way,  thus  avoiding  all 
exaggeration.  On  the  south-eastern  side  the  mountain  is  steep,  owing 
to  the  projecting  ends  of  the  uptilted  strata. 

The  opposite  slopes  are  covered  by  the  only  glacier  of  which  the 
conglomerates  can  boast.  It  is  one  of  the  second  order,  reaching  down 
to  a  level  of  about  11,000  feet.  Two  hundred  feet  from  the  upper  rim 
a  deep  bergs?hrund  cleaves  it  from  one  side  to  the  other,  and  below  this 
several  small  crevasses  occur.  The  one  terminal  moraine  which  I  had 
occasion  to  inspect,  and  which  is  a  little  to  the  right  of  the  main  ridge 
of  the  mountain,  is  a  high  mound  of  if<7»n#.  forcing  the  glacier  to  split  at 
this  point.     Similar  examples  on  a  Wrger  s^ale  are  o3erel  in  the  Alps  by 


TRAVELS  IN   BOKHARA.  60S 

the  Macugnaga  glacier  and  the  glacier  the   Mi  age,  which  also  have 
obstructed  their  own  way. 

The  most  noteworthy  peculiarity  of  this  moraine,  however,  lies  in 
the  fact  that  it  consists  of  rounded  smooth  stones  instead  of  angular 
fragments.  For  a  glacier  working  on  conglomerate,  the  production  of 
such  a  moraine  is  of  course  quite  logical,  bnt  it  strikes  one  forcibly  as 
one  of  those  quaint  possibilities  which  the  fertile  imagination  of  natnre 
loves  to  invent.     A  sharp  ridge  which  begins  at  the  randkluft  parts  the 


glacier  into  two  branches.  The  longer  one  joins  the  new  in  the  ool 
between  Hazrat  Iehan  and  the  peak  to  the  north-west.  The  shorter 
branch  leads  to  the  moraine  which  I  have  described.  The  snow-line 
I  consider  to  be  at  about  11,000  feet. 

The  name  of  the  mountain  is  derived  from  a  Mohammedan  saint,  who 
is  said  to  have  converted  to  Islam  this  part  of  the  country.*    A  minor 


*  This  saint  is  alsi  known  ■■  Hazrat  AH,  and  as  another  local  name  for  the  irae 
person,  that  of  Blia-i-Mardan  vat  quoted  to  me.    The  mountain,  in  spite  of  fti  com- 
parative insignificance  among  the  great  and  numerous  mountain  range*  crowding  the 
No.  VL— December,  1899.]  2  s 
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saint,  viz.  a  mullah  from  one  of  the  villages,  is  buried  on  the  top;  a  heap 
of  stones  and  the  usual  pole  hung  with  rags  indioate  the  spot.  Natro 
offioials  in  their  gorgeous  raiment  may  now  and  then  be  seen  wending 
their  way  to  the  summit,  bent  on  a  pilgrimage  to  the  holy  grave.  Any 
one  not  acquainted  with  the  real  reason  for  suoh  bodily  exertion  on  the 
part  of  these  languid  gentlemen,  must  rub  his  eyes  and  aak  himself  if 
he  were  not  dreaming — an  Oriental  dignitary  as  a  mountaineer  is  too 
strange  a  sigbt. 

Owing  to  the  particular  position  of  Hazrat  Isban,  the  view  from  the 
top  is  instructive  and  beautiful.  The  great  Transcaspian  plain  sends 
out  a  wedge  in  the  direction  of  the  Pamir.  This  wedge,  which  on  the 
whole  corresponds  to  the  eastern  parts  of  Bokhara,  leads  right  into  the 
great  mountain  fastness  culminating  in  the  Himalayas.  Now,  Hazrat 
Ishan  is  situated  at  the  point  of  this  wedge.  Not  a  single  enow- mountain 
is  to  be  seen*  towards  the  west,  but  eastwards  there  is  nothing  but  an 
ocean  of  ice  and  snow  sweeping  round  in  a  huge  curve  from  north  to 
south.  Thus  Hazrat  Ishan  lies  exactly  at  the  apex  of  that  semicircle 
which  forms  the  boundary-line  between  eternal  snows  and  the  hills 
below  the  snow-line.  We  caught  many  a  glimpse  of  the  Hissar  range, 
the  Alai,  Peak  Kaufmann,  the  Pamir,  and  the  Hindu  Rush.  Koch-Manor 
we  also  climbed,  and  spent  many  exciting  and  enjoyable  hours  in  its  dark 
gullies  and  on  the  faces  of  its  sunlit  cliffs. 

During  our  outings  we  never  felt  the  least  anxiety  with  regard  to 
the  weather.  When  day  after  day  we  beheld  a  blue  and  cloudless  sky, 
we  at  last  took  it  as  a  matter  of  course,  and  were  never  deceived.  For  a 
mountain  region  the  regularity,  of  the  climate  duiing  the  summer  is 
astounding,  and  my  table  of  barometrical  and  thermometrical  readings  is 
eloquent  on  this  point.  From  the  beginning  of  July  to  the  end  of 
October  we  had  not  a  single  drop  of  rain.  In  November,  however,  the 
Italian  landscape  changed  into  a  Scotch  one,  mists  came  rolling  down 
from  the  slopes,  and  snow  began  to  fall.  Until  Maroh  these  valleys 
are  buried  in  snow,  and  almost  inaccessible.  Then  comes  a  period  of 
continual  rain,  which  lasts  till  May,  when  the  sun  begins  to  battle 
effectually  against  the  clouds. 

I  shall  now  deal  at  some  length  with  the  physical  geography  of  a 
topographical  feature  which  attracted  my  attention,  and  to  the  in- 
vestigation of  which  I  devoted  some  considerable  time.  So  far  I  have 
been  unable  to  find  any  mention  of  a  similar  phenomenon  in  the 
literature  on  the  subject. 

For  want  of  a  more  elegant  name,  I  shall  let  it  ba  known  as  the 


maps,  seems  always  to  have  attracted  much  attention.  For  this  its  sanctity  is  partly 
respoiibible ;  moreover,  its  height  and  comparative  isolation  makes  it  very  conspicuous 
to  any  one  approaching  from  the  west.  On  the  map  of  the  Pamir  (Proc.9 1884)  it  figures 
as  Kazret-Imam,  and  on  the  one  accompanying  Mr.  Morgau's  paper  as  H<»z ret- Imam, 
whereas  the  moat  recent  Russian  variant  is  the  one  adopted  by  me. 
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"  Dandushka  Barriers."  As  the  word  suggests,  they  are  a  eeries  of 
obstructions,  and  as  such  they  canncit  fail  to  impress  their  existence 
upon  any  one  wandering  along  the  valley  of  the  Dandushka  river. 
They  may  be  a  joy  to  the  geographer,  but  a  different  opinion  is 
entertained  by  the  horses  which  have  to  carry  the  said  geographer 
across. 

An  idea  of  the  locality  may  be  formed  by  a  glance  at  the  map. 
Running  from  south  to  north  in  a  fairly  straight  line  there  is  a  long  and 
narrow  valley.  In  its  upper  portion  flows  the  river  Dandushka,  but  its 
tower  half  is  claimed  by  the  Safet-Darya,  which  enters  it  from  the  east. 
Then,  again,  a  river  from  the  right,  the  Yakh-Su,  asserts  its  supremacy 


and  canies  the  collected  waters  to  the  Kizil-Su,  whioh  takes  them  to  the 
Amu-Darya,  the  hydro  graphical  omega  of  these  regions.  Thus  we 
observe  that  all  the  watercourses  which  come  from  the  east  successively 
give  their  name  to  the  one  that  comes  from  the  south.  First  of  all  we 
have  the  rivulet  ab,  of  which  I  was  not  able  to  ascertain  the  native 
name;  then  the  Dandushka  (cd  is  very  small),  the  Safet-Darya;  and 
finally  the  Yakh-Su,  which  draws  a  line,  as  it  were,  and  stops  the 
continuation  of  the  series. 

For  the  sake  of  convenience,  I  shall  apply  the  term  Dandushka 
valley  to  the  entire  channel  from  the  Kuch-Manor  to  the  Yakh-Su. 
I  am  thereby  enabled  to  express  by  one  word  a  conception  whioh 

2  6  2 
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represents  an  organic  whole.  Its  beginning  is  where  ab  tarns  to  the 
north,  viz.  already  above  the  real  Dandnshka  river  and  the  end  where 
the  valley  loses  its  individuality  by  merging  into  a  larger  one.  Of 
course  there  is  not  the  slightest  intention  of  ohanging  the  native  nomen- 
clature, which  is  leased  on  the  relative  quantities  of  water,  which  there- 
fore, as  will  be  seen,  also  has  an  important  indirect  bearing  on  the  matter. 

The  length  of  the  Dandnshka  valley  is  about  10  miles*  the  height 
above  the  sea-level  is  about  5300  feet  at  the  lower  and  7000  feet  at  the 
upper  end.  The  fall  is  three  per  cent.,  and  very  regular  ;  water  is  die- 
charged  into  the  Yakh-Su  at  the  rate  of  50  cubic  feet  per  second.  The 
bottom  of  the  valley  is  a  flat  expanse  of  gravel  bordered  by  the  mountain 
slopes. 

Looking  along  the  valley,  we  see  parallel  to  it  on  our  left  a  ridge 
with  a  mean  height  of  8500  feet.  Towards  the  west  this  wateished 
sends  out  a  well-developed  system  of  mountains  and  valleys,  'whereas 
on  our  side  it  is  an  unbroken  wall  with  steep  and  short  buttresses 
From  this  side  not  a  drop  of  water  flows  into  the  Dandnshka  during 
the  summer.  On  our  light,  the  terminations  of  great  spurs  abut  at 
right  angles  on  the  valley.  They  are  the  ridges  of  the  mountain  group 
which  is  dominated  by  Hazrat  Ishan. 

The  whole  of  the  Dandushka  valley  lies  in  these  parts   of  the 
conglomerates  where  the  strata  are  horizontal.    To  the  south  of  the 
stream  ab  and  along  the  Yakh-Su  the  strata  are  inclined.     The  extreme 
ends  of  our  line,  therefore,  touch  the  boundary  of  the   geologically 
undisturbed  region  of  the  conglomerates. 

Placed  at  the  point  where  Dandushka  and  Safet-Darya  meet,  the 
spectator  will  see  stretching  away  from  him  towards  the  south  an 
imposing  avenue  of  towers,  buttresses,  and  domes  carved  out  of  the 
solid  rock.  If  the  light  be  favourable,  he  can  follow  with  his  eyes  for 
5  miles,  some  of  the  harder  bands  whioh  jut  out  cornice-like  from  the 
wall  above  him,  and  which  he  oan  still  recognize  as  thin  black  strips 
in  the  far  distance.  Down-stream  the  material  is  softer,  and  has  not 
given  the  same  opportunities  to  the  chisel  of  Nature. 

On  the  map  I  have  indicated  by  a  dotted  line  the  flat  bottom  of  the 
valley,  which  is  a  gravel  plain  with  a  uniform  fall  of  three  per  cent. 
At  several  places,  indicated  by  Roman  figures,  this  level  is  narrowed  in 
so  as  to  form  a  series  of  sections  similar  to  a  striog  of  sausages.  The 
cause  of  these  contractions  are  the  barriers.  The  first  of  these  lies  just 
above  the  Dandushka  river  proper ;  number  III.  is  a  double  ban 
If  one  examines  one  of  these  structures  from  one  of  the  intermediate 
basins,  it  presents  itself  as  a  high  dam  stretching  from  bank  to  bank. 
Near  the  mountain  a  narrow  cleft  gives  passage  to  the  river.  Inside 
this  canon  on  both  6ides  are  smooth  walls  of  hard  conglomerate,  and 
the  same  material  is  discovered  below  the  water  after  the  superficial 
bed  of  gravel  has  been  cleared  away. 
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The  average  height  of  the  barriers  is  50  feet.  No.  1  is  about  27 
feet  high ;  all  dimensions  of  the  barriers  increase  as  one  prooeeds  down- 
stream. The  uppermost  terrace  of  V.  is  100  feat  above  the  water. 
The  lowest  point  is  at  the  rim  of  the  gorge,  whereas  one  must  not  take 
the  greatest  elevation  at  any  point  more  distant  from  the  canon  than  the 
middle  line  of  the  valley,  for  the  connection  of  the  harrier  with  the 
mountain  is  drawn  out  into  long  curves  whioh  do  not  admit  of  estab- 
lishing a  sharp  lice  of  demarcation. 

As  to  the  breadth  of  the  dykes — or,  what  is  the  same,  the  length  of 
the  canons — it  likewise  increases  as  one  descends  the  valley,  and  the 
passage  widens  ont  in  proportion.     A  man  on  horseback  can  jnst  squeeze 


himself  through  the  cleft  of  No.  I.,  which  is  40  feet  long ;  IV.  and  T. 
combined  form  a  concrete  canal  half  a  mile  long,  12  feet  wide,  and  from 
40  to  50  feet  deep.  With  the  single  exception  of  bar  1,  the  canon  is 
always  on  the  left  side  of  the  valley,  and  close  to  the  bank.  On  entering 
and  on  leaving  the  dark  defile,  the  river  always  has  level  ground  on  its 
right,  steep  slopes  on  the  left. 

The  various  geographical  features  whioh  I  have  outlined  so  far 
may  not  seem  to  present  anything  extraordinary  in  themselves,  but 
they  become  interesting  when  brought  to  bear  upon  each  other  with 
regard  to  the  origin  of  the  Dandushka  barriers.  How  have  we  to 
account  for  the  level  sections  ?  for  the  canons,  eto.  ?     Were  there  lakes  ? 
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Was  it  ice- work?  Have  we  to  consider  upheavals,  subsidences,  or 
volcanic  forces  ?  If  the  first  impression  is  not  subjected  to  scrutiny, 
the  casual  observer  will,  in  nine  cases  out  of  ten,  take  it  for  granted 
that  the  barriers  are  solid  rock  throughout,  their  outward  appearance 
being  easily  accounted  for  by  a  superficial  covering  due  to  disintegration. 
The  aspect  of  the  caiion  sawn  through  the  living  rock  leads,  by  an 
unconscious  process  of  reasoning,  to  the  apparently  simple  and  satis- 
factory conclusion  that  there  exists  a  homogeneous  continuity  to  the 
other  side  of  the  valley.  As  long  as  this  erroneous  view  prevails, 
further  inquiry  o  on  fronts  one  with  a  puzzle.  The  surroundings  are 
entirely  of  bydrodynamic  origin  (I  inolude  possible  glacier  work). 
Everything  in  the  locality  excludes  volcanic  agencies  or  the  least 
teotonio  disturbances.  The  conundrum,  therefore,  would  read  thus: 
A  rock -basin  hollowed  out  by  erosion,  and  provided  with  a  norm? 
outlet  contemporaneoubly  or  later  by  the  same  force. 

Soon  the  suspicion  comes  that  the  bulk  of  a  barrier  is  a  younger 
formation  than  the  substance  of  the  walls  of  the  canon.  A  likely 
explanation  is  afforded  by  the  hypothesis  of  a  Dandushka  glacier,  whioh 
left  behind  at  different  epochs  a  succession  of  terminal  moraines;  but 
I  think  that  there  is  a  simpler  solution. 

I  believe  that  the  barriers  are  preserved  strips  of  huge  maeses  of 
dibris  which  once  overwhelmed  the  valley  from  one  side,  and  that  the 
gorges  are  cut  through  the  projecting  ends  of  ridges.     A  valley  some- 
what deeper  than  the  present  Dandushka  valley,  but  otherwise  almost 
exactly  corresponding  to  it,  received  from  the  east  a  large  supply  of 
detritus,  by  which  it  became  buried  nearly  throughout  its  entire  length. 
The  new  level  thus  oreated  we  may  assume  to  have  been  a  little  higher 
than  the  present  barriers.    This  mass  of  debris  sloped,  of  course,  towards 
the  west,  and  pressed  the  river  against  the  opposite  mountain-side. 
Excavating  its  bed,  the  stream  cut  through  some  of  the  bulging  pro- 
jections and  promontories  embedded  in  the  softer  material.     The  rocky 
channel   acted  as  a  natural  river  correction,  and  protected  the  earth 
accumulated  against  it  from  being  washed  away.     Above  and  below 
these  points,  however,  the  process  of  clearing  out  followed  the  usual 
course,  and  in  tbe  intermediate  basins  the  original  profile  of  the  valley 
is  being  approximately  restored.     A  barrier  and  a  caiion  constitute  a 
geographical  symbiosis  ;  they  owe  each  other  their  origin  and  continued 
existence. 

In  Fig.  5  (see  map)  I  have  tried  to  show  how  one  may  imagine  the 
consecutive  vertical  and  horizontal  displacement  of  the  river.  I  shall 
now  prove  my  assertions. 

A  direct  evidence  that  the  detritus  has  come  from  the  right  is  the 
inclination  of  the  *lope.  But  as  inherent  probability  no  inference  could 
be  tetter  than  that  drawn  from  the  orographical  formation  of  the 
neighbourhood.     We  have  in  the  west  the  face  of  a  long  wall — in  other 
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words,  a  small  supply  of  the  products  of  disintegration — and  opposite  to 
it  the  outlets  of  a  group  of  mountains.  This  is  also  illustrated  by  the 
fact  that  the  Dandushka  receives  no  tributaries  from  the  left.  That 
the  accumulations  once  filled  the  greater  part  of  the  valley  is  shown  by 
bits  of  terraces  preserved  here  and  there  in  sheltered  positions,  e.g. 
between  two  ribs  of  rook,  etc. 

Against  my  own  antithesis — the  Dandnshka  glacier — I  might  pro- 
pound the  question  why  a  oause  acting  in  the  direction  of  the  valley 
should  not  have  kept  a  better  balance  between  the  two  banks,  seeing 
that  the  gorges  are  almost  entirely  restricted  to  the  left  side. 


The  proof  that  the  hard  conglomerate  does  not  reach  far  into  the 
barrier  could  best  be  brought  by  an  excavation,  but  since  such  an 
experiment  is  costly,  I  must  rely  upon  ci roumet an tial  evidence.  Solid 
conglomerate  never  crops  out  anywhere  near  the  middle  of  a  bar, 
Some  of  the  barriers  show  a  succession  of  beiutiful  level  terraces,  as 
I  have  intimated  by  the  contour  Hues  in  Fig.  2. 

At  the  canon  the  barrier  is  always  narrowest,  broadening  out  towards 
the  mountain  and  merging  into  its  slopes  with  a  long  curved  outline. 
This  outline  shows  the  range  within  whioh  the  earth  is  safe  against 
being  washed  away  ;  in  other  words,  the  "  protected  area  "  of  a  barrier. 
If,  as  in  Fig.  4,  only  a  short  distance  intervened  between  two  gorges, 
the  river  had  not  sufficient  room  to  reach  the  opposite  side  of  the  valley. 
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Therefore  a  curved  wall  of  debris  connects  one  barrier  with  the  other. 
The  protected  areas  overlap. 

In  Fig.  5  one  sees  how  a  little  stream  (cd  on  the  map)  has  dog 
itself  lengthwise  through  a  barrier.  Its  high  steep  banks  of  hardened 
mud  and  gravel  are  innocent  of  rock,  and  only  its  entrance  into  the 
main  canon  is  effected  through  a  cleft  in  the  side  walL  This  is  re- 
peated by  the  Safet-Darya,  which  also,  before  its  entranc  einto  the 
"  Iron  Gate,"  shows  nothing  but  gravel  banks,  80  feet  high,  on  either 
side.  A  barrier  in  profile  is  shown  in  Fig.  8.  The  mainstay  of  the 
dam,  the  block  of  solid  conglomerate,  is  generally  exposed  to  some 
extent.  Its  summit  is  often  quite  free,  and  then  has  caused  a  notch  to 
appear,  which  shows  that  here  the  atmospherio  influences  have  acted 
on  the  loose  stuff  at  great  advantage,  owing  to  the  good  sliding  surface 
offered  by  the  rock. 

The  shape  of  this  bare  projection  affords  a  clue  to  the  outline  of 
the  hidden  portion.  In  the  case  of  narrow  barriers,  the  ends  of  small 
ridges  have  been  sawed  through,  but  the  long  canons  have  "  sliced  off'* 
big  pieces  from  the  mountain-side.  The  same  principle  is  observed 
when  microscopical  sections  are  obtained  fiom  specimens  embedded  in 
wax  (Fig.  2). 

All  the  foregoing  conclusions  are  supported  by  a  phenomenon, 
whioh  can  best  be  studied  between  bars  1  and  2.  There  the  river 
runs  through  a  low  stone  gutter  30  feet  long,  which  has  on  the  right 
side  a  thin  wall  only  3  or  4  feet  high.  The  difference  in  level  between 
this  channel  and  the-  surrounding  plain  is  so  small  as  to  escape  the  eye. 
Thus  the  river  apparently  follows  some  inexplicable  whim,  selecting 
a  narrow  rigid  groove  in  preference  to  the  wide  expanse  of  ground  at 
its  disposal. 
I  Two  similar  formations  are   below  the  sixth  barrier.      From   the 

point  of  view  of  evolution,  they  are  the  beginning  of  caiions.  Various 
reasons  lead  me  to  think  that  the  original  bottom  of  the  valley  has  not 
yet  been  reached,  and  I  have  expressed  this  by  the  line  be  in  Fig.  1. 
As  to  the  causes  of  the  great  accumulation  of  detritus,  I  think  that 
possibly  a  glacier  may  have  been  responsible  for  it.  The  traoes  of 
glacial  corrosion  cannot  be  supposed  to  be  preserved  long  in  a  crumbling 
material  like  conglomerate.  Only  where  quickly  covered  up  by  some 
time-resisting  deposit,  they  would  have  a  chance  of  being  handed  over 
to  posterity. 

A  reliable  witness  is,  perhaps,  the  great  boulder  which  I  discovered 
at  the  junction  of  Safet-Darya  and  Dandushka.  Its  size  is  about 
80  cubic  feet,  and  it  rests  with  one  of  its  angles  on  the  clean  rock 
slab  over  which  the  water  of  the  Safet-Darya  runs  into  the  other 
river.  Its  surface  shows  numerous  short  and  irregularly  grouped  scars, 
and  the  assumption  is  not  too  risky  that  it  has  been  brought  there 
by  the  ground  moraine  of  an  ice-age  glacier  of  llazrat-Ishan. 


< 
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After  having  continued  our  investigations  to  the  middle  of  October, 
we  had  to  think  of  the  homeward  journey.  Before,  however,  finally 
leaving  East  Bokhara,  my  wife  and  myself  made  a  trip  to  Muminabad, 
Kulab,  and  Say  at,  pushing  as  far  as  the  little  Bussian  frontier-post  of 
Parkhar,  in  the  beautiful  and  idyllio  plain  of  the  Sayat-Darya.  Here 
we  have  a  pleasing  combination  of  pasture,  park,  swamp,  and  impene- 
trable jungle.  The  reeds  swarm  with  pheasants,  and  every  pool  of 
water  is  the  abode  of  numerous  waterfowl.  The  tracks  of  the  tiger 
are  frequently  seen,  but  I  waited  four  consecutive  nights  without  getting 
a  shot.  Returning  to  Safet-Darya,  we  found  a  snowstorm  raging  in 
the  Yakh-Su  valley,  and,  arriving  at  the  Bussian  colony,  found  the 
place  buried  in  snow.  These  signs  of  approaching  winter  warned  us 
not  to  delay  our  start.  On  November  4,  therefore,  we  left,  following 
our  previous  route  as  far  as  Ak-rabat.  Here  we  struck  northwards, 
and  travelled  by  way  of  Shahr-i-ziabe  and  Eitab  to  Samarkand,  thus 
bringing  to  a  close  a  most  interesting  and  instructive  journey.* 


After  the  reading  of  the  paper,  the  following  discussion  took  place : — 

Mrs.  Rickmers  :  I  have  often  been  asked  how  I  bore  the  hardships  of  the 
journey  just  described  by  my  husband,  and  perhaps  this  is  a  good  opportunity  for 
sayiog  a  few  words  on  the  subject. 

In  the  first  place,  well-meaning  friends  did  me  unconsciously,  perhaps  in- 
voluntarily, a  good  service  by  drawing  such  harrowing  pictures  of  the  discomforts 
to  be  endured,  that  realization,  as  usual,  fell  far  short  cf  anticipation.  My  path 
from  Batum  to  Bokhara  was  so  strewn  with  their  counsels  and  warnings  that  it 
was  not  their  fault  if,  by  the  time  I  reached  the  Khanate,  I  had  not  a  vivid 
premonition  that  we  should  die  of  thirst  in  the  desert,  or  be  massacred  in  some 
mountain  fastness  by  the  inhabitants.  Even  the  secret  hope  I  indulged  that  some 
mild  form  of  adventure  might  be  our  fate  was  doomed  to  disappointment.  Nothing 
more  exciting  than  an  occasional  encounter  with  native  dogs  ever  befel  us. 

As  to  the  discomforts  of  the  journey,  they  were  really  very  trifling  after  all. 
Dress  could  fortunately  be  regarded  with  indifference,  and  this,  together  with  the 
constancy  of  the  climatic  conditions,  simplified  matters  considerably.  Constant 
exercise  in  the  open  air  is  conducive  to  wholesome  fatigue,  and  I  have  often  rested 
better  on  the  mud  floor  of  a  Bokhara  hovel  after  a  long  day's  march  than  amid  all 
the  refinements  with  which  Western  civilization  woos  the  god  of  sleep. 

Open-air  travel  suggests  another  consideration.  The  leisurely  march  on  horseback 
enables  the  traveller  to  see  and  take  in  the  details  of  the  country  through  which  he 
id  J  assing.  Western  methods  of  travel,  in  proportion  as  they  have  gained  in  speed, 
have  lost  in  interest.  The  traveller  borne  through  space  at  the  rate  of  60  miles  an 
hour,  sees  but  half  the  landscape  through  which  he  travels,  am*,  as  often  as  not, 
passes  through  the  fairest  regions  at  night.  When  he  wakes  in  the  morning,  after 
a  somewhat  disturbed  night's  rest,  it  is,  at  best,  amid  a  good  deal  of  discomfort 
that  he  performs  his  morning  toilet.    Not  so  in  Bokhara ;  our  quarters  there  were 


*  I  have  just  received  the  « Jahrb.  K.  K.  Geol.  Beichs-Anstalt '  (Wien,  1898),  B.  48, 
H.  3  and  4,  where  A.  Bittner  describes  some  of  the  fossils  collected  by  Dr.  von  Krafft 
during  his  excursion  to  Das  was.  There  are  several  new  species.  Some  strata  near 
Bavnaa  are  practically  identical  with  the  Werfener  Sohiefer  of  the  Alps. 
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generally  spacious  enough  to  admit  of  dressing  in  comfort,  while  a  morning  bath 
was  a  luxury  almost  always  attainable. 

Exercise  had  another  beneficial  effect.  By  whetting  our  appetite*,  it  made  ui 
indifferent  to  the  monotony  of  our  menu.  If  we  could  regard  the  culinary  questions 
which  vex  and  perplex  our  daily  life  in  the  West,  with  that  equanimity  with  which 
we  ate  eggs  for  supper  every  night  for  two  months  in  our  mountain  home  on  the 
Safet- Darya,  we  should  go  far  towards  realizing  our  dreams  of  Utopia.  In  con- 
clusion, I  believe  any  woman,  possessed  of  good  health  and  accustomed  to  exercise, 
could,  if  properly  equipped,  perform  a  similar  journey  and  lock  back  on  it  with 
pleasure.  To  such  as  think  of  so  doing,  my  heartiest  good  wishes.  May  they  go 
and  prosper ! 

M.  Lessar  thanked  the  President  for  the  invitation  to  address  the  meeting,  and 
said  that,  not  having  been  himself  in  Biljnan,  he  was  unable  to  add  anything  on 
the  subject,  especially  after  it  had  been  so  ably  exposed  by  Mr.  and  Mrs.  Rickmers. 
In  the  narrative  of  their  travels  he  was  very  glad  to  find  a  confirmation  of  what 
he  knew  as  to  the  peace  that  now  reigned  in  Bokhara,  contrasting  so  strikingly  with 
the  state  of  things  that  existed  there  some  thirty  years  ago.  It  was  a  great  grati- 
fication to  him  to  hear  once  more  about  the  results  of  the  efforts  made  by  Russia 
for  civilization  in  the  country — a  task  which  he  was  happy  to  say  Russia  accom- 
plished in  Asia  conjointly  with  England. 

Colonel  Sir  Thomas  Holdich  :  I  regret  that  I  have  but  a  slight  acquaintance 
with  these  regions  about  which  we  have  had  so  interesting  a  lecture.  Although  I 
am  not  personally  acquainted  with  the  country  which  Mr.  Rick m era  has  actually 
visited,  I  have  on  two  occasions  approached  it  more  or  leap.  On  the  first  occasion 
it  was  in  the  company  of  my  distinguished  colleague,  M.  Lessar;  as  I  was  with  Sir 
Peter  Lumsden's  commission  to  define  the  boundary  between  Russia  and  Afghanistan. 
On  that  occasion  we  approached  it  from  the  west,  and  followed  the  Oxus  up  to 
within  the  regions  of  this  map  which  you  have  in  front  of  you.  At  Kilif  we  found 
that  the  river  was  in  flood  in  the  summer,  bringing  down  the  melted  snows;  it  was 
fully  half  a  mile  wide,  a  splendid  rapid-rolling  stream  across  which  it  was  ex- 
ceedingly difficult  to  get.  There  is  one  very  curious  feature  about  this  part  of 
the  Oxus — the  only  available  ferry  there  which  connects  Kilif  with  the  Afghan 
shore  on  the  opposite  side  is  worked  by  horses,  which  draw  the  boats  across 
the  river.  I  don'c  know  any  other  part  of  the  world  where  the  same  system 
exist?.  It  was  curious  to  see  the  enormous  weight  which  could  be  piled  on  to 
these  rude  Oxus  boats  and  hauled  across  by  what  appeared  to  be  most  inadequate 
means — two  or  three  insignificant-looking  little  ponies.  It  was  a  revelation  to  me 
of  the  extraordinary  power  with  which  horses  can  swim.  Beyond  that,  eastwards 
and  northwards,  we  followed  the  course  of  the  Oxus  river  until  we  came  to  the 
Kundur  river;  and  in  the  course  of  our  surveys,  we  investigated  that  most 
interesting  region ;  but  it  hardly  touched  the  country  which  Mr.  Rickmers  has 
described.  The  mountains  on  the  nonh  side  of  the  Oxus  were  a  considerable 
distance  from  the  river.  There  was  one  I  remember  well,  which  served  us  for  a 
landmark  from  afar,  which,  if  I  remember  right,  was  called  the  Koh-i-Tan,  some- 
where west  of  Mr.  Rickmer's  recent  journey,  and  which  I  should  think  would 
be  well  in  view  during  the  time  he  was  workiog  there.  Beyond  Kwjja  Salar, 
which  was  the  point  we  particularly  went  to  investigate,  we  may  have  carried  our 
surveys  up  to  about  50  miles,  and  from  that  point  the  river  was  lost  in  the  mazes 
of  the  hills  Mr.  Rickmers  has  described. 

On  the  second  occasion  when  I  approached  that  country  was  on  the  Pamir 
Boundary  Commission  of  1895.  On  that  occasion  we  saw  the  Oxus  at  its  source  at 
Lake  Victoria.     I  was  pleased  to  note  that  since  my  previous  visit  the  Russian 
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surveys  had  made  extraordinary  progress ;  then  much  of  the  country  seemed  to  be 
thoroughly  well  known.  Sa  far  as  we  could  tell  in  making  a  junction  between  our 
Indian  and  the  Russian  surveys,  they  had  reduced  the  mapping  of  much  of  those 
regions  to  something  like  absolute  certainty ;  but  between  that  bend  of  the  Oxus 
and  the  point  beyond  Kilif  which  we  touched  on  the  previous  occasion,  I  am  not 
aware  that  any  one  has  really  surveyed  the  Ozus  with  sufficient  certainty  to 
show  an  absolutely  reliable  map.  Two  or  three  explorers  of  the  Indian  Survey 
have  been  along  that  line.  The  surveyor  who  went  with  the  Forsyth  mission 
long  ago  traced  the  course  of  the  Oxus  from  Eila  Wamar  to  a  junction  at  Kwaja 
Salar  with  our  work  which  followed ;  but  that  man,  I  regret  to  say,  met  with  a 
tragic  end  afterwards  in  Afghanistan.  Subsequently  another  explorer  followed  the 
river  down,  and  made  an  excellent  traverse  through  that  country,  and  from  his 
work  we  know  most  about  it — in  fact,  all  we  know  at  present;  but  it  would 
interest  me  exceedingly  to  know  whether  from  the  northern  side  any  surveys  have 
been  carried  out  to  make  us  certain  of  the  actual  position  of  the  valley.  I  need 
hardly  say  it  is  with  very  great  interest  I  have  listened  to  the  lecture,  which 
carries  me  back  to  regions  which  I  have  twice  visited  in  such  excellent  company. 
It  has  not  only  enabled  me  to  renew  my  acquaintance  with  my  distinguished  col- 
league, but  has  given  me  an  opportunity  of  feeing  what  I  really  consider  the 
very  best  series  of  illustrative  photographs  I  have  ever  seen  in  this  room. 

Colonel  Le  Messurier  :  I  have  listened  with  very  great  pleasure  to  the  account 
given  by  Mr.  Rickmers  and  by  Mrs.  Rick  mere  of  their  exploration  in  Eastern 
Bokhara.  I  can  most  heartily  endorse  all  that  has  been  said  of  the  civility  and 
assistance  rendered  by  the  Russians  to  any  travellers  in  Central  Asia.  The  safety 
of  the  traveller  is,  without  doubt,  entirely  owing  to  the  Russian  control.  The 
English  endeavour  towards  the  civilization  of  Central  Asia  may  be  said  to  have 
ceased  with  the  murders  of  Stewart  and  Connolly,  in  Bokhara,  nearly  sixty  years 
ago,  and  with  the  death  of  Burnes  at  Kabul  during  the  first  Afghan  war.  Since 
that  time  Russia  has  continued  steadily  in  performing  the  good  work.  Bokhara 
itself  became  a  vassal  state  of  Russia  in  1868,  on  the  fall  of  Samarkand  ;  Khiva 
submitted  to  the  game  power  in  1873;  and  later  on  the  final  overthrow  of  the 
Turcomans  at  Geok  Tepe  and  Merv  completed  the  abolition  of  slavery,  and  intro- 
duced law  and  order  throughout  the  land.  Of  the  mineral  resources  of  the  district 
more  will  be  known  hereafter,  when  the  works  will  be  more  fully  developed  ;  but 
if  tradition  counts  for  anything,  we  may  expect  very  large  developments  of  such 
products  as  lead,  silver,  salr,  and  petroleum  in  great  profusion  from  territories 
drained  by  the  Oxus.  As  regards  the  u  barriers,"  of  which  we  have  seen  such 
excellent  photographs,  I  understand  that  they  exist  amidst  a  vast  region  of  conglo- 
merates where  the  strata  are  horizontal.  Similar  areas  occur  in  other  parts  of  Asia, 
notably  one  in  the  valley  of  the  Indus  in  Ladak  as  you  approach  it  from  the  south, 
where  the  mountain  plateaux  and  lower  plains  are  composed  entirely  of  con- 
glomerate interspersed  with  bands  of  sedimentary  rocks,  which  in  this  case  are 
nearly  vertical.  In  a  less  degree  the  photographs  remind  one  of  the  foimstion  to 
be  observed  in  the  Gomul  and  the  mouth  of  the  Bolan  passes  on  the  north-west 
frontier  of  India. 

The  President  said  :  Before  asking  you  to  pass  a  vote  of  thanks  to  the  author 
of  the  paper,  I  cannot  help  calling  attention  to  the  enormous  benefit  tbat  Russia 
has  conferred  on  these  regions.  When  I  was  a  boy  I  remember  having  the  country 
described  to  me  by  a  famous  missionary,  Dr.  Wolfe.  It  was  in  a  sermon  at  Malta, 
and  it  certainly  kept  me  awake.  I  forget  what  the  text  was,  but  Dr.  Wolfe  first 
described  the  most  unpleasant  thing  he  had  suffered  himself,  which  was  having  a 
Guinea  worm  wound  out  of  his  heel  on  a  reel.    He  then  described  the  horrors  of 
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the  raids  made  by  the  Turcomans  into  Khorasan,  and  the  condition  of  Bukhara  at 
that  time.  Tears  afterwards  my  late  friend,  the  famous  Russian  traveller  Khani* 
koff,  described  to  me  the  state  of  Bokhara  in  bis  time.  Now  it  is  described  at  a 
country  perfectly  safe  to  travel  in  by  Mr.  Kick  mere  and  by  Mrs.  Rickmera,  and  ire 
know  that  these  horrible  raids  into  Khorasan  have  entirely  ceased.  The  whole  of 
this  is  due  to  the  countrymen  of  M.  Lessar,  who,  I  think  we  most  agree,  hate 
conferred  a  great  and  lasting  beneBt  on  this  region  and  on  its  people.  Mr.  Rick- 
mera has  described  to  us  the  extraordinary  rapidity  with  which  the  natives  of 
Bokhara  sometimes  cover  hundreds  of  miles  on  horseback,  which  reminded  me  of 
the  account  of  the  old  8panish  ambassador  who  paid  a  visit  to  the  court  of  Timor 
at  Samarkand.  The  great  Timur.  was  in  such  a  hurry  to  see  this  strange  visitor, 
that  he  gave  orders  that  horses  were  to  be  got  ready  at  every  post,  and  no  stoppage 
at  all  was  to  be  made.  The  old  Spanish  koight  was  entirely  made  up  of  bone  and 
sinew,  and  didn't  much  care;  but,  unfortunately,  the  fat  Canon  of  Segovia,  who 
accompanied  him,  got  worse  and  worse  at  every  stage.  The  people  did  not  dare  to 
let  him  rest.  They  must  obey  orders.  They  put  pillows  on  the  saddle  for  him  to 
sit  on,  and  got  him  nearly  to  the  Iron  Gates,  but  there  the  poor  old  gentleman  died, 
while  the  ambassador  arrived  as  fresh  as  paint  at  Samarkand. 

You  will  all  agree  with  me  that  Mr.  Rick  mere'  communication  is  an  excellent 
type  of  paper.  Mr.  Rickmers  has  not  only,  in  a  most  interesting  manner,  described 
the  country  and  the  people  and  his  travels,  but  he  has  also  introduced  most  interest- 
ing points  in  physical  geography  in  describing  the  mountains  and  valleys  he  has 
visited.  I  am  sure  you  will  all  join  with  me  in  a  unanimous  vote  of  thanks  for 
his  paper  and  for  the  admirable  way  in  which  it  has  been  illustrated. 
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By  C.  RAYMOND  BEAZLEY,  M.A. 

I. 

Koxrad  Miller's  great  work,  in  six  (or  seven)  parts,  is  now  complete. 
The  *  Mappaemundi '  *  occupy  bix  thin  quarto  volumes ;  and  to  these 
wo  may  add  a  seventh,  of  quite  different  size  and  appearance,  bat 
inseparably  connected  with  the  series  that  it  precedes,  and  (in  great 
measure)  elucidates.  This  indispensable  preface  is  itself  composed  of 
two  parts :  one  of  these  is  a  coloured  reproduction  of  the  Peutinger 
Table ;  the  other  is  a  commentary  on  the  same.t  This  study,  published 
in  1888,  was  followed  in  1895  by  the  first  of  the  'Mappaemundi/  an 
encyclopaedic  series  of  studies  of  the  *  Oldest  World-Maps '  (*  Die  iilteaten 
Weltkarten ').  This  first  instalment  dealt  with  the  various  designs  of 
the  **Beatus"  group,  to  which  we  shall  return  presently;  and  here, 
perhaps,  more  than  anywhere  else,  Prof.  Miller  has  laid  all  geographical 


*  Mappamundi,  *  Die  iilleslen  Weltkarten.'  Herausgegeben  und  erliiutert  Ton  Dr. 
Konrad  Miller,  Prof,  am  K.  Realgymnasium  in  Stuttgart.  Stuttgart:  Jos.  Both'ache 
Verlagshandlung. 

t  (1)  *  Weltkarte  dcs  Ca6toriup,  genannt  die  PoutiugerVhe  Tafcl.'  In  den  Farben 
des  OriginalB  herausgegeben  und  eingelcitet  von  Dr.  lv.  .  .  .  M.  .  .  .  etc.  Ravens* 
burg:  Otto  Maier.     (2)  Ibid.,  Einleitender  Text,  128  pp. 
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students  under  obligation,*  and  shown  to  the  fullest  extent  his  brilliant 
powers,  both  of  synthetic  And  critical  work.f  Hare,  also,  he -has  most 
conspicuously  added  fresh  material  to  our  knowledge,  by  his  rediscovery 
of  ancient  plans  and  map-sketches  long  supposed  to  be  lost.  J  The 
4Beatus'  volume  was  followed  in  the  same  year,  1895,  by  an  atlas  of 
sixteen  early  mediaeval  maps,§  photographically  reproduced ;  and  by  a 
textual  examination  of  twenty-eight  cartographical  writings  or  designs, 
mostly  from  the  eleventh,  twelfth,  and  thirteenth  centuries,  which  are 
grouped  together  under  the  title  of  the 'Lesser  World-Maps '(' Die 
kleineren  Weltkarten).  ||  The  fourth  number  of  the  '  Mappasmundi ' 
series  is  given  to  the  '  Hereford  Map';  this  appeared  in  1896,'T  like  the 
fifth  volume,  devoted  to  the  curiously  parallel  map  of  Ebstorf.**  Both 
of  these  are  illustrated  by  sumptuous  reproductions  (the  Ebstorf  in 
facsimile  size  and  colour)  forming  large  wall-pictures.  Lastly,  in  the 
s:xth  and  concluding  part,  Prof.  Miller  attempts  to  reconstruct  a  number 
of  lost  maps,  among  which  that  of  the  Anonymous  Geographer  of 
Eavenna  occupies  the  first  and  leading  place. ft 

It  may,  perhaps,  be  useful  to  make  some  attempt  at  an  estimate  and 
summary  of  what  has  been  done  recently  for  the  study  of  mediaeval 
geography  in  these  works,  and  especially  in  the  first,  third,  fifth,  and 
sixth  parts  of  Miller's  '  Mappsemundi.' 

It  seems  hardly  too  much  to  say  that,  in  relation  to  the  Beatus 
group,  this  scholar  has  brought  us  out  of  dusk  into  day.  We  may  not 
be  able  to  agree  with  all  his  conclusions;  we  may  sometimes  think 
certain  details  of  his  theories  are  too  definite  and  positive  in  relation 
to  the  scantiness  and  vagueness  of  the  material ;  but  none  the  less 
his  work  is  a  revelation.  He  has  made  it  clear  that  several  works  of 
the  early  mediaeval  cartography,  such  as  the  map  of  "  St.  Sever,"  that 
of  "  Turin,"  the  "  Spanish  Arabic"  map  of  the  British  Museum  (1109), 
and  others,  which  had  in  former  times  been  usually  treated  as  quite 
distinct,  were  intimately  related,  and  indeed  were  simply  reproductions 


*  We  must  not  forget  the  admirable  work  of  Cortambert  and  other  French  scholars, 
from  which  Miller  has  advanced  to  the  present  position.  See,  e.g.,  Bulletin  Soc.  Geog. 
Paru,  1877,  pp.  337-363. 

t  Mappsemundi,  Heft  I,  *  Die  Weltkarte  des  Bcatas,  776  n.  Chr/  (with  4  map- 
reproductions,  and  a  scheme  of  the  Beatus  group),  70  pp. 

X  Three  of  the  copies,  St.  Sever,  Turin,  and  London  of  1109,  have  been  known 
some  time ;  the  rest  are  pretty  recent  finds. 

§  Mappsemundi,  Heft  2,  'Atlas  von  16  Licbtdrucktafeln.' 

Ii  Mappsemundi,  Heft  3,  *  Die  kleineren  Weltkarten/  with  78  illustrations  of  maps 
and  several  schemes  showing  cartographical  relationship.    160  pp. 

K  Mappsemundi,  Heft  4,  '  Die  Herefordkarte,  1276-1283.'  (With  2  illustrations 
in  text  and  a  reproduction  in  full  size.)    54  pp. 

**  Mappsemundi,  Heft  5,  •  Die  Ebstorfkarte,  Ende  des  13  Jahrh.'  (With  reproduc- 
tion in  full  size.)     80  pp. 

ft  Mappsemundi,  Heft  6,  *  Rekonstruierte  Kartcn,  des  7  bis  1  Jahrh.  n.  Chr.'  (With 
66  illustrations.)     154  pp. 
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(with  small   additions  or  omissions)   of  an  original   Spanish   design, 
fairly  attributable  to  a  certain  priest  of  the  eighth  century.     Beatus, 
the  priest  in  question,   was   the  author  of  a   '  Commentary   on  the 
Apocalypse/  which  by  external  and  internal  evidence  has  been  fixed 
to  about  the  year  776 ;   and  in   this  commentary  appeared   a   sketch 
of  the  world,  which,  there  is  no  good  reason  to  doubt,  came  also  from  the 
hand  of  Beat  us.    The  author  was  famous  in  the  general  Church  history 
of  Spain  as  a  leading  opponent  of  the  "  Adoptionist"  heresy  of  Felix  of 
Urge! ;  and  along  with  Etherius,  Bishop  of  Osnia,  he  firmly  maintained 
the  eternal  Godhead  of  Christ  in  opposition  to  the  view  of  Felix  and 
his  friend  Elipandus,  Archbishop  of  Toledo,  viz.  that  the  Son  had  been 
adopted  and  received  into  Divinity  by  the  Father.     For  some   time  he 
seems  to  have  led  a  monastic  life  under  Abbot  Fidelis,  of  St.  John  of 
Pravia,  nearOviedo;  and  his  death,  in  798,  took  place  at  the  Benedictine 
house  of  Vallecava,  or  Valcavado,  in  the  Asturias.     Queen  Adosinda, 
the  wife  of  King  Silo  of  Oviedo  (774-783),  was  a  patron  and  firm  friend 
of  Beatus,  who  was  her  confessor;  by  one  tradition  he  was  also  an 
instructor   of  Alcuin,  though  by  another   story  he   was  a  deaf-mute, 
and  hardly  capable  of  shriving  penitents  or  taking  much  part  in  the 
work  of  tuition.     At  any  rate,  he  shares  with  the  celebrated  scholar 
of  Charlemagne's   court   in   the  abuse   of  Elipandus,  who   pleasantly 
describes  Beatus  as  an  obscure  hill-man  and  cave-dweller,  a  babbling 
denizen  of  the  woods,  an  instructor  of  brutish  beasts,  a  forest  donkey, 
and  the  like.    His  friends,  on  the  other  hand,  though  declaring  that  our 
author  led  a  saintly  life,  are  less  explicit  about  his  science  and  learn- 
ing ;  but  there  is  no  real  ground  to  suppose  that  the  map  is  by  another 
hand    than   that  of  the   Apocalypse-commentator  of  776,  or   that    the 
commentator  in  question  is  other  than  Beatus. 

The  original  world-sketch  of  776  was  probably  drawn  to  illustrate 
the  spread  of  the  Christian  faith  over  the  earth,  and  in  especial  allusion 
to  such  texts  as  Matt.  xiii.  1-9,  18-23,  24-32,  and  other  comparisons 
of  the  world  and  the  kingdom  of  heaven  to  a  field  sown  with  seed. 
This  idea  was  further  developed  by  a  series  of  pictures  of  the  twelve 
Apostles,  each  in  the  legality  where  tradition  fixed  his  preaching  and 
his  diocese.  A  note  of  the  Latin  Commentary  tells  us  quite  plainly  that 
these  vignettes  were  an  essential  feature  from  the  first ;  that  they  illus- 
'  trated  the  preaching  or  sowing  of  the  Word  "  in  the  field  of  this  world ;  " 

and,  by  implication,  that  the  apostolic  portraits  were  placed  here  and 
?  there — in   certain   definite   cities    and   regions — upon   a   world-map.* 

}  This  map,  therefore,  aimed,  first  of  all,  at  exhibiting  the  Dictsto  Apos- 

tolorum.      And  the  Divisio  was   conceived   as    follows :    To  Peter  was 
assigned  Kome;  to  Andrew,  Greece  or  Achaia  ;  to  Thomas,  India;  to 


i 


•  "  Et  bii  folcibus  haec  seminia  grana  per  agruinhujus  munii  metent.     Quod  sub- 
jecta  formula  picturarum  demonstrat." 
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James,  Spain ;  to  John,  Asia ;  to  Matthew,  Macedonia ;  to  Philip,  Gaul ; 
to  Bartholomew,  Lycaonia;  to  Simon  Zelotes,  Egypt ;  to  Matthias,  Jud»a ; 
to  James,  the  brother  of  the  Lord,  Jerusalem ;  while  to  Paul  there 
was  no  such  definite  location  given,  as  his  mission  was  to  all  the  world. 
His  portrait,  however,  appeared  on  the  map,  along  with  that  of  St. 
Peter,  at  Borne,  as  a  co-founder  of  the  "  Apostolic  see."  *  These 
pictures  have  only  survived  in  one  of  the  ten  existing  copies  of  the 
Beat  us  map,  that  of  "Osma,"  bearing  date  a.d.  1203;  and  of  course 
the  so-called  portraits  are  all  of  one  type,  and  that  an  intensely  sacer- 
dotal one. 

The  ten  copies  just  referred  to  are  plausibly  classed  by  Prof.  Miller  in 
two  main  groups,  and  eaoh  of  these  he  subdivides  once  more.  The  first 
main  division  is  the  family  of  Osma,  the  second  that  of  Valcavado.  To 
the  former  belong  three  copies,  to  the  latter  seven.  The  parting  of  these 
two  chief  stems  certainly  takes  us  far  back  into  the  tenth  oentury,  if  not 
into  the  ninth,  and  where  the  first,  third,  fourth,  and  eighth  copies  agree  f 
we  may  well  suppose  we  have  absolutely  original  matter.  Eaoh  of  the 
great  stems  appears  to  be  immediately  derived  from  one  or  more  "  inter- 
mediate" copies  (as  we  may  term  them)  of  the  tenth  century,  copies  which 
have  not  come  down  to  present-day  knowledge,  but  may  yet  be  recovered, 
perhaps  in  the  recesses  of  a  Spanish  convent. 

The  three  examples  of  the  Osma  type  are  maps  of  very  different 
value.  First,  there  is  the  "  St.  Saver,"  now  at  Paris, J  a  work  executed 
at  the  above-mentioned  convent  in  Aquitaine  about  1030-1050 ;  this  is 
the  most  valuable,  the  most  carefally  executed,  and  the  richest  in 
content  of  all  the  copies.  It  is  probably  the  nearest  to  the  original 
type,  and  is  therefore  primary  in  any  attempted  reconstruction  of 
that  type.  Next  we  have  the  "Paris"  of  about  1250,§  which  carto- 
graphioally  is  a  frightful  jumble  of  seas,  countries,  and  natural  features,! 
but  has  some  valuable  reminiscences  of  certain  original  material  not 
so  prominent  elsewhere.  These  two  copies  together  form,  in  Miller's 
view,  the  first  subdivision  of  the  Osma  stem ;  the  Paris  of  1250  making 
a  link  between  this  and  the  next  group,  or  subdivision,  of  which  only 
a  single  specimen  remains.     This  is  the  "Osma"  map  of  1203,  which 


*  The  Commentary,  which  is  mainly  based  upon  St.  Isidore,  of  Seville,  describes 
all  this  in  writing ;  and  the  map  (in  the  Osma  copy  of  1203)  agrees  pictorially  with  the 
indications  of  the  Commentary. 

t  "  St.  Sever,"  «•  Oama,"  **  Valcavado- Ashburnham,"  and  "  Gerona." 

%  And  hence  labelled  "  Paris  I."  among  Beatus  maps.  The  manuscript  was  written 
at  the  order  of  Gregory  de  Muntaner,  Abbot  of  St.  Sever  1028-1072.  On  Fol.  6  the 
names  "  Stepbanus  Garcia  Placidus  "  are  conjected  by  Miller  to  refer  to  the  artists 
or  scribes  of  the  same. 

§  Also  labelled  "  Paris  II.,M  St.  Sever  being  "  Paris  I.,M  and  the  B.N.  copy  of  twelfth 
century,  of  "  Emeterios  "  descent,  •'  Paris  III." 

II  E.g.  Palestine  in  the  interior  of  Afrioa%  Southern  Italy  adjoining  Jerusalem,  which 
town  is  made  quite  separate  from  Palestine. 
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has  much  in  common  with  St.  Sever,  especially  in  its  general  form. 
After  the  Aquitanian  copy,  it  is  certainly  our  chief  example  of  Beaton 
cartography.  In  some  points  it  is  even  superior,  as  more  directly 
representing  the  original.    Thus,  in  its  pictures  of  the  twelve  Apostles 
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it  is  unique,  and  explains  to  us  the  very  fons  vt  orijo  of  the  Beatus 
scheme.  Also,  in  its  representation  of  the  Eastern  Mediterranean,  of 
Taprobane  (=  Ceylon  plus  Sumatra,  in  confused  mediaeval  idea),  and  of 
other  parts,  it  shows  to  more  advantage  than  any  of  its  rivals.    Like  the 
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Paris  of  1250,  the  Osma  map  represents  the  Skiapods  or  Shadow- 
footed  Race  of  the  Southern  Continent,  and  depicts  the  site  of  Paradise 
simply  by  the  springs  of  the  Four  Sacred  Rivers.  Its  delineations  of  the 
two  lighthouse  towers  at  Alexandria  and  Brigantia  are  very  remarkable, 
and  certainly  represent  features  of  the  original  of  776. 

The  second  family  of  copies  Miller  calls  that  of  Valoavado.  It 
contains  seven  examples,  one  of  them  the  earliest  yet  found ;  but  none 
of  these  seven  approach  in  value  to  the  maps  of  St.  Sever  or  of  Osma. 
They  may,  like  the  Osma  clan,  be  subdivided  into  two  groups :  one 
oontains  the  "  Valcavado-Ashburnham  "  of  970,  the  u  Madrid  "  of  1047, 
and  the  "  Spanish- Arabic "  of  tbe  British  Museum  in  a  manuscript 
of  the  Apocalypse  Commentary  written  in  1109;  the  other  includes 
the  "Gerona"  of  about  1100,  the  "Turin"  of  the  twelfth  century,  and 
the  "Paris"  of  about  1150.  Here  also,  as  in  the  Osma  group,  we  must 
allow  for  several  lost  copies,  and  especially  for  two  of  the  tenth  century, 
which  are  the  immediate  predecessors  of  the  last  three  examples,  and 
are  both  associated  with  one  Emeterius  of  Tabara.  Among  the  other 
examples  here  noticed,  the  Madrid  map  and  the  copy  of  1109  seem  to 
be  directly  inspired  by  the  work  of  970 ;  they  are  all  of  very  slight 
comparative  value,  and  are  further  removed  from  the  original  type 
than  any  other  copies.  Thus  the  Yalcavado  of  970,  traditionally  the 
work  of  a  copyist  named  Obeco,  omits  nearly  all  the  rivers  of  the 
primitive  design  (as  given  by  St.  Sever,  Osma,  etc.),  as  well  as  the  pic- 
tures or  house-plans  representing  cities  and  towns,  and  turns  the  oval 
form  *  adopted  by  Beatus  into  an  absolutely  right-angled  one.  Among 
the  examples  of  the  last  subdivision,  those  examples,  namely,  which 
come  through  the  medium  of  the  lost  Emeterius  transcripts,  the  Turin 
map  is  the  most  famous  and  interesting.  It  is  not  so  old  or  so  important 
as  once  supposed,  for  it  appears  to  be  no  earlier  than  the  beginning  of 
the  twelfth  century  ;  and  it  would  seem  to  be  in  great  measure  a  deriva- 
tive from  the  map  of  Gerona  (1090-1110?).  But  in  any  case  it  has  re- 
markable peculiarities,  whioh  have  naturally  made  it  a  favourite  subject 
for  reproduction.  Perhaps  it  is  the  best  known  example  of  strictly 
dark-age  cartography.  For  though  the  celebrated  wind-blowers,  so 
prominent  here,  are  also  to  be  found  in  a  ruder  form  on  the  Paris  of 
1250,  their  execution  on  the  Turin  map  is  far  more  vigorous  and  de- 
veloped, and  supplies  us  with  the  best  artistic  detail  of  any  feature  in 
Beatus  Geography. 

There  is  no  Graduation  on  any  of  our  ten  Beatus  examples,  though 
certain  lines  from  the  writing  and  ruling  on  the  other  side  of  the  page 
have  sometimes  been  mistaken  for  horizontal  and  vertical  indications. 
In  all  these  designs,  except  one,  the  east  is  at  the  top;  the  Paris  of 


•  This  is  practically  certain.  All  the  Beatus  maps,  except  three,  may  be  called 
ovals :  ••  Ashburnham- Valoavado  "  is  square ;  **  Turin  "  and  •«  Paris  III. "  are  circular. 
All  of  tbe  more  valuable  Osma  stem  are  ovals. 

No.  VI. — December,  1899.]  2  t 
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1250,  whioh  substitutes  the  south,  probably  through  Arabic  influence, 
makes  this  substitution  with  such  hopeless  inconsistency,  in  regard 
to  other  parts  of  the  map,  that  it  is  olear  the  copyist  is  here  depart- 
ing from  his  original.  Paradise  is  placed  in  the  extreme  east,  accom- 
panied with  pictures  either  of  Adam  and  Eve  or  of  the  Four  Sacred 
Rivers.  On  the  Ground- Work  of  776  both  these  probably  appeared 
together.*  Following  St  Isidore  of  Seville,  Beatus  seems  to  have  placed 
the  Garden  of  Innocence,  not  on  an  island  beyond  the  continent,  but  on 
the  mainland,  encircled  by  unscalable  mountains. 

The  division  of  the  continents  is  in  general  the  same  as  that  of  the 
so-called  T-O  maps  [©],  Asia  occupying  the  upper  half,  while  in  fcthe 
lower  part  Europe  has  the  left-hand  quarter,  Africa  the  right-hand. 
The  western  border  of  Asia  is  formed  by  a  series  of  rivers  and  narrow 
seas,  from  the  Tanais,  or  Don,  to  the  Nile. 

Beyond  Africa,  separated  by  a  strip  of  ocean,  nine  of  the  Beatus 
maps  t  show  us  the  southern,  Australian,  or  antipodean  continent  of  an 
ancient  theory,  as  endorsed  by  St.  Isidore.  According  to  this  view, 
Africa  did  not  reach  to  the  equator,  which  was  covered  by  an  ocean 
zone,  impassable  from  heat,  beyond  which  again  was  a  land  of  non- 
human  monsters.  Of  the  Antipodes,  in  the  strict  Greek  sense,  implying 
the  Earth's  rotundity,  Beatus  gives  no  hint ;  and  the  map  of  St.  Sevei 
evidently  confuses  Taprobane  with  the  antipodean  land  of  some  classical 
geographers. 

In  the  Beatus  designs  the  ocean  is  usually  ornamented  with  pictures 
of  row-boats  and  fishes ;  and  on  one  copy  the  fish  in  question  appear  tc 
follow  regular  courses,  as  if  to  indicate  the  periodical  wanderings  oi 
shoals  of  tunnies  and  herrings,  or  the  direction  of  ocean  currents.  As  to 
other  features  of  special  interest,  we  may  perhaps  notice  that  the  Black 
sea  and  Caspian  are  only  to  be  found  in  the  three  Osma  stem  copies. 
Also  that  the  Eed  sea  is  understood  by  almost  all  the  copyists  in  the 
sense  of  the  whole  southern  ocean,  including  that  on  the  south  side  oi 
Africa,  which,  in  Beatus,  of  course,  is  the  long  side  of  the  continent 

N 

vrf    3E      Tne  I^rai*11  an(^  Arabian  gulfs  arc  treated  as  mere  inlets  ol 

s 
the  great  Ked  sea;  only  the  latest  example,  the  Paris  of  1250,  shows  a 

tendency  J  towards  the  modern  restriction  in  this  point.  Again,  only 
our  two  l>est  specimens,  St.  Sever  and  Osma,  give  us  any  large  numbei 
of   mountains    or   rivers.      But   from   these   copies,   taken  along   with 

*  As  on  the  Hereford  and  Ebstorf  maps  of  the  thirteenth  century. 

f  The  only  exception  is  the  latest  of  our  copies,  the  Paris  of  1250  ('*  Paris  II."),anc 
this  gives  us  the  Skiapod  of  the  southern  continent  in  a  corner.  This,  of  course,  pointi 
to  the  copyist  having  had  an  original  which  gave  the  southern  continent  as  fully  as 
for  instance,  on  the  Osma  example  of  1203. 

X  Colouring  only  the  Persian  and  Arabian  gulfs  red. 
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each  scraps  of  evidence  as  the  other  transcripts  afford  us,  we  may  con- 
clude that  the  original  must,  have  contained  the  Rhine,  the  Rhone,  the 


1 

1 
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Danube,  the  Euphrates,  the  Tigris,  the  Jordan,  the  Nile,  and  some  Cas- 
pian affluents.  On  the  other  hand,  the  absence  of  Spanish  rivers  is 
remarkable.  The  cbief  towns  of  the  otKovfi€vrj  were  probably  marked  on 
the  original  by  vignettes  or  pictures  (reminiscent  of  the  primitive 
Peutinger  Table?)  which  survive  on  the  Osma  of  1203  and  the  Paris  of 
1250  ("Paris  II."),  and  are  developed  with  considerable  sumptaousness 
and  artistic  beauty  in  the  Paris  of  1150  ("Paris  III.").  Among  these, 
reproductions  almost  certainly  of  features  of  the  776  original,  the  most 
noteworthy  are  Home,  Antioch,  Jerusalem,  and  Constantinople,  with  the 
lighthouses  or  beacons  of  Alexandria  and  Brigantia. 

There  is  not  much  fabulous  matter  in  the  Beatus  maps ;  and  the  two 
most  prominent  details  under  this  head,  the  Phoenix  of  Arabia  and  the  Skis- 
pods  or  Shadow-Footed  race  of  the  Southern  Continent,  probably  belong 
to  the  original.  Jerusalem  is  never  made  the  centre  of  the  Earth,  though 
the  late  Paris  of  1 250  shows  a  tendency  in  this  direction.  The  '*  Sal  lust  " 
map-sketches  of  the  twelfth  century  are  the  earliest  to  show  this  feature 
with  perfect  clearness,  though  it  is  expressed  in  writing  by  the  pilgrim 
Arculf,  about  a.d.  690,  and  even  by  earlier  theologians. 

The  great  winds  of  heaven  were  probably  described  rather  than 
depicted  in  the  original  of  776  in  much  the  same  way  as  on  St.  Sever ; 
the  wind-blowers  or  iEoli  of  the  Turin  copy  and  of  the  Paris  of  1250 
are  almost  certainly  later  additions. 

Beatus  himself  no  doubt  viewed  his  map  primarily  as  an  illustration 
of  the  Old  and  New  Testament  and  of  the  spread  of  the  Catholic  faith. 
Besides  the  Scriptures  (from  which,  however,  he  does  not  borrow  much, 
beyond  the  Apostolical  names),  he  seems  to  have  used  two  main  authori- 
ties. One  was  probably  a  Koman  province-map,  perhaps  of  a  character 
resembling  the  Peutinger  Table ;  the  other  was  St.  Isidore  of  Seville. 
St.  Jerome,  Ptolemy,  Orosius,  and  Julius  Honorius  appear  in  the  Beatus 
material  only  in  an  indirect  and  doubtful  form.  From  the  great  Spanish 
theologiau  come  almost  verbatim  the  main  body  of  the  longer  legends 
or  inscriptions,  most  fully  given  in  St.  Sever.  We  must  not  forget  that 
Isidore  himself  derived  the  matter,  and  even  much  of  the  form,  of  these 
little  geographical  dissertations  from  the  cosmographies  of  the  later 
Roman  period.  On  the  other  hand,  no  earlier  source  of  the  apostolic 
picture-scheme  is  known  ;  it  may  be,  as  far  as  embodiment  on  a  map  is 
concerned,  wholly  or  partly  original.  But  of  course  the  apostolic  loca- 
tions, or  dioceses,  are  found  in  very  early  Christian  tradition,  and  most 
of  them  are  probably  true  in  fact. 

Prof.  Miller  demonstrates  with  great  skill  and  convincing  force  that 
the  geography  of  Beatus,  properly  speaking,  was  derived  from  a  typical 
province-map  of  the  later  Roman  empire,  on  which  each  province  was 
marked  by  representations  of  its  two  chief  towns.  The  Caspian  sea, 
the  Alexandria  Pharos,  the  Nile  inscription,  and  the  '*  Desert  where  the 
-children  of  Israel  wandered  forty  years,"  are  closely  parallel  in  the 
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Peutinger  Table  as  we  possess  it  (clouded  by  some  thirteenth-century 
mediae  valisins)  and  in  St.  Sever.  The  close  relationship  of  the  Beatus 
cartography  to  such  an  old  imperial  work  as  survives  in  the  famous 
Table  is  the  key  to  all  satisfactory  study  of  this  interesting  family  of 
dark-age  maps.  It  is  a  relationship  that  may  be  worked  out  in  much 
detail ;  but  here  we  will  only  notice  such  connection  as  will  be  found 
in  a  general  comparison  of  the  names  of  peoples,  cities,  hills,  and  rivers, 
and  in  the  Indian,  Syrian,  and  African  legends ;  adding  that  in  Gaul, 
not  only  are  the  same  provinces  named  and  the  same  divisions  made, 
but  the  striking  omissions  of  the  table  occur  also  in  St.  Sever. •  Of 
the  1 33  names  of  towns  in  the  Beatus  maps,  over  90  agree  with  "  Peu- 
tiuger," and  among  the  90  are  found  all  (except  two)  of  the  important 
places  marked  by  piotures.t  The  arrangement  of  the  town-names  in 
various  provinces,  and  especially  in  Greece  or  Achaia,  shows  also  a  very 
close  agreement.  The  "  Francia  "  of  Beatus,  in  its  /ran*-Rhenane  position, 
and  the  legends  on  Mount  Sinai,  and  the  desert  of  the  wandering,  were 
all  probably  on  that  old  imperial  map  which  Beatus  used,  and  which 
lies  at  the  root  of  the  Peutinger  Table  ;  in  certain  instances  where  the 
Spanish  draughtsman  gives  names  to  places  which  are  pictured,  but 
not  titled,  in  Peutinger  the  same  relationship  is  still  more  pointedly 
suggested. 

On  the  other  hand,  Beatus  has  nothing  similar  to  the  Itinerary- 
content  of  the  Table,  and  does  not  give  us  a  single  one  of  the  thousands 
of  stations  and  distances  which  occur  in  the  great  road-map.  Nor, 
of  course,  can  the  table's  many  references  J  to  pagan  temples  and 
worship  be  paralleled  in  the  world-picture  of  the  Spanish  priest  of 
Vallecava.  But,  in  spite  of  all  differences,  we  probably  possess  in  the 
Beatus  maps  a  dark-age  reflection,  on  a  smaller  scale,  of  one  or  more 
cartographical  works  of  the  latter  days  of  the  old  empire,  free  from  all 
additions  of  the  crusading  period,  and  of  inestimable  value  as  a  link 
between  the  ancient  and  the  mediaeval  world.  While,  lastly,  in  the 
Hereford  and  Ebstorf  maps,  and  in  several  other  plans  of  the  central 
Middle  Age,  we  have  many  indications  of  Beatus  influence.  We  can 
show  perhaps  more  at  length  in  another  paper  that  the  links  bet  we  an 
classical  and  post-classical  map-science,  between  the  "Orbes  Picti  "  of  the 
Augustan  age  and  certain  designs  even  of  the  thirteenth  century,  are 
remarkably  numerous  and  strong ;  and  that  mediaeval  cartography,  even 
be f oio  the  Portolani,  was  not  altogether  without  system  and  knowledge, 
as  apparent  in  examples  other  than  those  of  the  Beatus  group. 

*  Usually  little  houses.  The  great  vignettes  at  Rome,  Constantinople,  and  Antioch 
were  apparently  recast,  and  much  altered,  by  Beatus  in  his  humbler,  Christianized 
sketches  from  these  splendid  Pagan  pictures. 

t  On  the  other  hand,  in  the  treatment  of  Gallic  town*  there  are  great  difference!! 
Peutinger  representing  the  ancient  name-forms,  and  Beatus  (St.  Sever  especially) 
modern  canton-  or  tribal-equivalents. 

X  Nearly  tiOO,  according  to  the  most  careful  estimate. 
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REGIONS  OF  THE  BENUE.* 

By  LICH  H.  MOSEUEY. 

Ik  endeavouring  to  give  a  general  description  of  portions  of  the  Benue 
regions  of  Nigeria  visited  during  a  sojourn  of  seven  years  in  those 
parts,  the  simplest  way  is  to  sketch  in  turn  journeys  made  from  time  to 
time.  Owing  to  the  different  kinds  of  country,  and  the  many  different 
tribes  seen,  it  would  be  confusing  to  treat  the  subject  as  a  whole. 

First  I  deal  with  the  country  from  Yola  to  Oarua,  including  the 
valley  of  the  Benue  for  50  miles  inland  on  both  banks.     The  whole  of 
|  this  country,  roughly  100  miles  east  of  Yola,  is  under  the  rale  of  the 

1  Emir  of  Adamawa,  the  most  powerful  prince  of  the  eastern  half  of  the 

{  Sokoto  empire.     The  original  natives  were  the  pagan  tribes  who  now 

live  amongst  the  hills  skirting  the  Benue  valley.     The  chief  amongst 
them  are  the  Batawas.     These  tribes  were  driven  from  their  lands  by 
j  the  Fulanis  about  the  time  of  the  Fulah  conquest  of  the  Hausa  States. 

Now  the  population  consists   of  Fulanis  and  Hausa  settlers,   with  a 
pagan  settlement  here  and  there  that  has  been  allowed  to  remain. 

The  country  is  flat  and  open,  and  splendidly  fertile,  little  more  than 
the  actual  planting  being  required  to  bring  forth  the  most  luxuriant 
crops  of  cereals.  Guinea-corn,  maize,  rice,  sweet  potatoes,  millett,  and 
ground-nuts,  together  with  a  very  fine  corn  known  as  "  mazzagua,"  f 
are  cultivated  to  a  very  great  extent,  and  form  the  chief  articles  of  food. 
Indigo  is  also  cultivated  greatly,  and  thrives  well,  being  used  by  the 
natives  to  dye  their  cloths,  which  are  made  from  the  cotton  plant,  also 
freely  grown.  The  method  of  manufacturing  the  indigo  now  practised 
by  the  natives  is  very  primitive,  but  there  is  a  great  future  for  this 
industry.  Gum-arabic  trees  are  found  everywhere,  and  there  are  also 
a  fair  quantity  of  gutta-percha  and  kino  trees. 

In  the  town  of  Yola  is  a  large  native  market,  a  stroll  through  which 
would  show  cloth,  silks,  salt,  tinware,  etc.,  of  European  manufacture, 
exposed  for  sale  side  by  side  with  cloths  and  gowns  from  Kano  and  Nupe, 
beads,  calabashes,  looking-glasses,  kuives,  etc.,  even  to  scents  brought 
all  the  way  from  Tripoli.  The  Hausa  trader  predominates  here,  as  this 
market  forms  a  terminus  of  the  great  ivory  caravan  roads  from  the 
hunting-grounds  and  markets  of  Tibati  and  Ngumderi. 

About  halfway  between  Yola  and  Garua  the  river  Faro  joins  the 
Benue,  coming  from  the  south  and  rising  in  the  Ngumderi  hills.  The 
pagan  village  of  Taefe  marks  the  confluence. 

*  Map,  p.  006.  It  should  be  poiuted  out  that  the  district  embraced  in  the  map  is 
iu  the  territories  of  the  Royal  Niger  Company. 

t  "  Mazzagua  "  is  what  is  known  as  a  dry-season  corn,  being  planted  just  after  the 
last  rains  in  November,  and  cut  about  June.  During  the  period  of  growth  this  plant 
receives  no  water,  and  there  is  no  rain,  yet  it  grows  to  a  height  of  9  to  10  feet.  The 
head  is  about  8  to  9  inches  in  length,  and  the  grain  the  size  of  a  pea.  The  flour  it 
exceptionally  good  aud  white,  and  makes  delightful  bread. 
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An  important  item  that  should  not  be  overlooked  is  that  cattle  thrive 
splendidly  in  this  country.  Large  herds  are  to  be  met  all  over  the 
plains,  and  one  Fula  tribe  are  known  as  the  cattle  Folanis,  on  account 
of  tending  and  rearing  cattle  being  their  sole  occupation.  Butter  is 
made  in  large  quantities.  Horses  also  thrive  well,  and  several  good 
breeds  are  to  be  found,  especially  those  coming  from  around  Lake 
Chad. 

The  present  difficulties  to  the  development  of  this  splendid  country 
are,  viz. — 

(1)  The  difficulties  of  transport  to  the  coast.  For  seven  to  eight 
months  of  the  year  the  Benue  is  practically  useless  for  this  purpose,  only 
small  canoes  being  able  to  pass  up  and  down.  This  is  one  of  the  many 
rich  countries  lying  perdu  for  the  want  of  a  trans-African  railway. 

(2)  The  Fulani  race  are  not  workers,  and  the  pagan  tribes  who  are 
have  no  opportunities  of  making  headway,  owing  to  their  persecution 
and  oppression  by  the  Fulanis,  who  consider  them  as  their  slaves, 
catching  numbers  to  send  to  Sokolo  in  payment  of  their  annual  tribute. 

The  seasons  in  these  parts  consist  of  the  rainy  season,  from  June  till 
the  end  of  October,  the  remaining  months  forming  the  dries,  with 
perhaps  a  single  rainstorm  about  January.  The  climate  is  fairly 
healthy,  though  Europeans  suffer  from  anaemia,  caused  by  the  heat 
during  the  months  of  December  and  January,  when  the  Harmatan 
winds  are  blowing  from  the  northern  deserts.  During  this  period  I 
have  known  the  thermometer  to  register  at  5  a.m.  60°  Fahr.,  and 
120°  at  1  midday. 

The  next  country  visited  was  the  large  Fulani  state  of  Muri.  The 
country  here  resembles  the  Yola  (or  Adamawa)  territory,  though  in  a 
much  smaller  degree.  Full  of  the  same  natural  products  and  possibilities, 
it  has  not  the  Hau&a  population  of  Yola,  and  will  never  be  properly 
developed  under  Fulani  rule. 

The  Benue,  flowing  through  the  centre,  divides  this  state  into  two 
parts.  The  only  other  streams  of  any  size  are  the  two  wet-season  rivers 
Saurata  and  Mainarawa.  These  join  the  Benue  from  the  south,  both 
rising  in  the  Mumi  hills,  which  run  parallel  to  the  Benue  about  30  to 
40  miles  from  the  south  bank.  These  hills  are  inhabited  by  a  pagan 
tribe  of  the  same  name.  The  long  stretch  of  country  between  the  states 
of  Yola  and  Muri  is  inhabited  by  a  pagan  tribe,  the  Bassamas,  after 
whom  the  country  is  called.  They  are  independent  and  very  wild, 
possessing  a  very  fertile  country,  rich  in  the  same  products  as  Adamawa, 
whilst  the  hills  in  the  interior  contain  iron,  and  should  prove  to  be  rich 
in  other  minerals. 

Following  the  Benue  west,  we  come  to  one  of  its  main  arteries,  the 
Taraba  river,  which,  rising  in  the  bills  around  Gashaka,  flows  into  the 
Benue  from  the  south-east,  and  waters  100  miles  of  country.  The  Taraba 
is  about  200  yards  across  at  its  widest  part,  and  in  the  wet  season  has  a 
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very  strong  current,  onty  navigable  by  powerful  light-draught  launches, 
whilst  in  the  dries  only  canoes  can  be  used. 

About  40  miles  further  west  of  the  junction  of  the  Taraba  the  Benoe 
is  joined  by  the  Donga  river,  at  Zhibu.  Ten  miles  above  Zhibu  the 
Donga  is  joined  by  the  Bantagi  river  coming  from  the  east,  whilst  the 
Donga  flows  north-west  from  the  mountainous  Tugum  country,  about 
150  miles  south-west  of  Zhibu.  The  Donga  river  practically  marks 
the  extent  of  the  Fulani  power,  and  also  of  the  high,  flat,  open  country 
right  from  its  bank  east  to  Garua.  South  and  south-west  of  this  river 
lie  the  mountainous  pagan  lands  about  which,  until  very  recently, 
hardly  anything  was  known. 

During  1896  I  made  a  journey  from  lbi  to  Takum  and  Kcntu,  a 
distance  of  about  100  miles.  Again,  in  1898  and  1899  I  spent  over  a 
year  travelling  in  the  practically  unknown  regions  150  to  200  miles 
south  and  south-west  of  lbi,  and  will  endeavour  to  summarize  my 
description  of  these  journeys,  as  to  treat  with  every  place  visited  would 
take  up  too  much  space. 

From  lbi  to  Takum,  a  distance  of  about  75  miles,  the  country  is 
]  well  known,  and  little  need  be  said  of  it  here  except  that  it  is  populated 

j  by   pagan    Jukums,    Diis,   and   Tikaris,  with    a   large    proportion  of 

■  Hausa  settlers  and  traders.     The  land  is  fertile  and  fairly  well  farmed, 

{  rice  doing  well   along  the  banks   of  the   Donga  and  in   the  Munchi 

i  country.     The  roads  are  good  and  safe. 

|  From  Takum  Kentu  lies  south-east  about  38  miles,  and  it  is  there 

I  that  the  really  big  ranges  of  hills  are  first  met ;  they  run  south  and 

!  south- west,  and  will  be  found,  I  think,  to  extend  to  the  Cameroon 

»  range.     The  furthest  point  visited  south  was  Great  Bafum,  about  15 

J  miles  fouth  of  Kentu.     From    Great  Bafum  I  proceeded   north-west 

I  through  Bafum  Me,  Bafum  Katse,  Mache,  crossed  the  Kuni  hills,  and 

'  descended  into  the  valley  of  the  river  Katsena,  which  I  had  previously 

i  crossed  whilst  in  the  Great  Bafum  country.     This  is  the  first  time  that 

the  Katsena  has  been  traced  to  this  distance.  It  rises  in  the  Nso  hills, 
and  flows  generally  north-west  into  the  Benue,  roughly  200  miles  from 
its  source.  All  the  country  mentioned  above  consists,  as  far  as  the  eye 
could  see,  of  huge  ranges  of  hills,  the  highest  crossed  being  the  Kuni 
!  range,  about  4000  feet.     The  roads  traversed  were  extremely  difficult. 

The  valleys  are  filled  with  very  thick  tropical  forests,  containing  many 
j  kinds  of  rubber,  palms,  teak,  etc.,  and  in  some  places  mahogany. 

At  Kentu  the  population  consists  of  a  few  pagan  villages,  built  on 
the  tops  of  the  hills  for  protection  from  the  Fulani  raiders.  The  people 
are  Tugums,  and  their  tribe  is  scattered  for  about  50  miles  south-west 
and  around  Kentu.  Between  Kentu  and  Dumba,  which  lies  10  miles 
due  south  of  the  former,  no  villages  are  met,  the  country  being  a  wild, 
hilly  waste.  The  Dumbas,  as  are  also  the  Tugums,  are  a  naked  pagan 
race,  simply  farming  enough  corn,  yams,  bananas,  and  sweet  potatoes, 
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etc.,  for  their  own  consumption.  Latterly,  however,  the  natives  around 
Eentu  have  made  rapid  strides  towards  civilization,  owing  to  the  trade 
routes  between  there  and  Ibi  having  been  opened  up  and  safety  assured 
to  Hausa  traders  desirous  of  obtaining  the  rubber,  etc.,  in  the  forests 
around.  During  a  stay  of  some  months  there,  I  induced  a  number  of 
Hausas  to  form  a  settlement  at  the  foot  of  the  Kentu  hills. 

From  Dumba,  20  miles  south,  the  Bafum  country  begin  p.  It  is 
inhabited  by  the  largest  and  most  powerful  pagan  tribe  known  in  these 
parts.  The  country  is  divided  into  three  distinct  portions,  Great 
Bafum  being  the  most  westerly  and  largest,  to  the  east  of  which  is 
Bafum  Me,  meaning  the  palm-oil  Bafum,  on  account  of  the  oil  made 
there.  North-west  of  the  last-named  is  Bafum  Katse,  meaning  the 
farming  Bafum,  that  and  tbe  manufacture  of  farming  implements  being 
the  sole  occupation  of  the  people.  Hoes,  knives,  matchets,  eta,  are  made 
out  of  iron  found  in  the  hills  around.  On  leaving  this  place,  the  chief 
presented  me  with  specimens  of  their  work  in  the  form  of  a  knife  to  cut 
up  my  food  with,  a  matchet  to  cut  grass  for  the  horses,  and  an  axe  to 
supply  wood  for  camp  fires.  These,  he  said,  would  always  serve  to  remind 
me  of  Bafum  Katse. 

The  whole  of  the  Bafum  tribe  are  wild  pagans,  the  majority  going 
naked.  At  Bafum  Katse  my  camp  was  surrounded  by  thousands  of 
wondering  naked  savages,  who  never  before  had  seen  a  white  man  or  a 
horse.  At  Great  Bafum  the  kola  nut  is  grown,  and  buyers  come  from 
Takum,  the  kola  market  for  all  the  lower  Benue  states,  to  purchase. 
Bananas  and  plantains  are  the  staple  articles  of  food  throughout  Bafum, 
though  maize  and  guinea-corn  are  grown  in  fair  quantities. 

In  1889,  ZiotgrafF,  the  famous  German  explorer,  crossed  the  Great 
Bafum  country  from  north  to  south,  avoiding  the  large  settlements,  but 
although  seen  by  only  a  few  natives,  he  is  still  well  remembered,  on 
account  of  an  attempt  made  by  the  Com  tribe,  whose  lands  bound  Bafum 
on  the  south,  to  capture  his  caravan. 

The  chief  of  Great  Bafum,  who  resides  with  his  household  at  a 
settlement  high  up  in  the  centre  of  the  Bafum  hills,  is  a  well-preserved 
man  of  about  fifty  years  of  age,  and  is  the  recognized  chief  of  the  whole 
of  Bafam.  At  his  request  I  visited  him,  remaining  as  his  guest  for 
three  days,  during  which  time  myself  and  followers  were  treated 
royally.  This  was  on  account  of  fear  being  instilled  into  him  by  a 
firework  display  which  I  gave  on  the  night  of  our  arrival.  Had  it  not 
been  for  this  display,  I  doubt  whether  we  should  ever  have  got  through 
his  country.  It  would  have  been  impossible  to  have  found  passable 
roads  for  carriers  and  horses  without  the  guides  he  gave  us,  besides 
having  to  overcome  the  opposition  we  should  have  met  without  his 
passport.  Before  leaving,  on  an  excuse  to  clinch  our  friendship,  I 
managed  to  obtain  a  photograph  of  this  chief. 

It  must  be  some  j  ears,  however,  before  this  country  can  be  opened 
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up,  owing  to  the  immense  natural  difficulties  presented.  The  river 
Eatsena,  which  waters  the  whole  country,  is  not  navigable  past  the  first 
small  rapids,  which  ocour  100  miles  below  here,  the  river  also  being 
full  of  rocks.  William  Wallaoe,  agent-general  of  the  Royal  Niger 
Company,  was  the  first  European  to  explore  this  river,  though  only 
reaching  as  far  as  the  rapids  mentioned.  The  country  is  essentially  a 
mineral  one,  the  hills  consisting  mostly  of  ironstone,  quartz,  and  granite, 
and  would,  I  firmly  believe,  reward  prospectors  who  cared  to  take  the 
risks  of  a  visit.  Apart  from  minerals,  ivory  is  by  no  means  scarce, 
elephants  being  fairly  numerous.  To  my  knowledge,  many  small  chiefs 
have  quantities  of  ivory  stored  away. 

The  natives  of  Bafum  Me  and  Bafum  Katse,  although  the  same  tribe 
as  Great  Bafum,  are  much  wilder,  the  former  being  cannibals  and 
|  plunderers.     Those  of  Bafum  Katse  are,  however,  very  peaceful,  but 

i  the  most  primitive  people  I  have  ever  met.     They  go  entirely  naked, 

J  save  for  a  beautifully  woven  grass  cap.    Never  by  any  chance  could  one 

•  of  their  number  be  induced  to  cross  the  boundary  of  their  lands,  and 

only  a  few  privileged  strangers  dare  enter.  One  of  the  most  striking 
features  of  this  peculiar  people  is  that  they  build  the  finest  houses  I 
have  seen  built  by  Africans  not  in  touch  with  Europeans — large  two 
and  three  storey  houses,  beautifully  made  of  a  hard  red  clay  over  a 
foundation  of  fan-palm  stalks,  having  windows  and  doors  with  well- 
fitting  frames,  roofs  of  a  pyramid  shape,  with  rafters  of  the  same  palm, 
perfectly  thatched  with  special  grass.  Furniture  of  a  useful  and  com- 
fortable kind,  consisting  of  well-made  bamboo  beds,  wooden  chairs,  and 
couches,  are  found  inside.  The  formation  of  the  chief  town  is  quite 
European  in  its  style — straight  wide  roads,  with  squares  at  intervals, 
the  houses  being  built  with  even  frontage,  and  the  whole  kept  beauti- 
fully clean. 

Mache,  which  borders  Great  Bafum  on  the  north-west,  Bafum  Me  on 
the  north,  and  Bafum  Katse  on  the  north-east,  is  a  similar  kind  of 
country.  The  people,  however,  are  more  civilized,  on  account  of  a  few 
Hausa  traders  occasionally  visiting  here  from  Takum.  The  river 
Eatsena  flows  through  the  centre,  and  from  the  high  hills  I  was 
enabled  to  take  valuable  observations  of  its  course  from  Bafum,  hitherto 
unknown.  In  the  valleys  here  I  found  Ireh  rubber  trees  and  rubber 
vines  in  good  quantities, 
j  The  hilly  country  continues  north-west,  descending  the  Euni  hills 

about  4000  feet,  in  some  places  almost  sheer,  into  the  valley  of  the 
Eatsena  at  Ngardi.  Following  down  the  river  for  about  20  miles,  you 
pass  through  a  country  inhabited  by  the  Dii's  tribe,  belonging  to  Mudi, 
to  the  west  and  south-west  of  which  lies  the  Munohi  country. 

Munchiland  is  another  quite  distinct  and  exclusive  country,  run- 
ning from  the  south  bank  of  the  Benue about  80  miles  below  Ibi,  south  to 
Dama.    The  country  is  cut  up  into  numerous  tribes  of  Munchis,  although 
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all  are  of  the  same  origin.  They  are  very  industrious  farmers,  growing 
yams,  guinea-corn,  maize,  rice,  millet,  sweet  potatoes,  beans,  henniseed, 
etc.,  in  very  large  quantities,  sometimes  to  such  an  extent  that  grain  is 
allowed  to  rot  for  want  of  storage  room.  On  account,  however,  of  being 
very  warlike,  and  possessing  a  most  deadly  poison,  which  they  use  on 
their  arrows,  they  are  a  very  formidable  enemy,  and  unless  suitably 
protected  no  stranger  is  safe  amongst  them.  Ail  of  the  villages,  whioh 
are  built  in  a  circular  form,  are  fortified  with  strong  mud  walls  or 
pallisades,  and  ditches,  as  nearly  every  one  is  at  war  with  its  neigh* 
bour. 

The  land  is  generally  flat,  with  fairly  large  hills  at  intervals, 
extremely  fertile,  and  well  cultivated.  The  Eatsena,  running  through 
from  south-east  to  north-west,  waters  the  country,  and  also  forms  a 
means  of  transport  during  the  wet  season.  Around  Orufa,  whioh  lies 
about  half  a  day's  journey  from  the  bank  of  the  Benue,  are  found  silver, 
iron,  and  antimony  in  fairly  good  quantities.  The  central  and  southern 
parts  of  this  country  are  mostly  given  over  to  farming.  The  Munchi 
has  already  been  taught  to  respect  the  white  man  to  a  certain  extent, 
and  when  onoe  his  fighting  proclivities  have  been  subdued,  his  country 
should  prove  one  of  the  most  valuable  portions  of  the  Nigeria.  I  might 
add  that  he  is  also  a  big  hunter,  and  ivory  and  skins  form  part  of  his 
wealth. 

At  the  south-west  corner  of  the  Munchiland  lies  Dama,  whioh  con- 
sists of  the  states  of  Dama  Chicua,  Dama  Cura,  and  Dama  Lara.  This 
again  is  inhabited  by  a  totally  different  tribe,  very  numerous  and  fairly 
peaceful  trading  pagans.  The  land  is  very  fertile  and  well  watered. 
Yams  form  the  chief  article  of  food,  and  miles  and  miles  of  these  farms 
are  to  be  met  with.  Bananas,  sweet  potatoes,  guinea-corn,  maize,  and 
millet  are  also  grown.  The  farms  suffer  badly  from  the  raids  of 
elephants,  of  which  the  country  is  full.  Quantities  of  ivory  are  to  be 
found  here.  Many  articles  of  trade  seen  with  the  natives  had  come 
from  the  Cross  river,  amongst  other  things  noticed  were  cloth,  matchets, 
flint  guns,  and  powder.  The  nearest  trading-station  I  gathered  to  be 
about  six  days'  journey  west  of  Dama  Lara,  the  most  westerly  point 
visited,  but  could  not  ascertain  the  name. 

To  the  east  of  Dama,  and  surrounded  by  hills,  is  the  Gayem 
country,  inhabited  by  a  race  of  cannibals.  They  are  very  numerous, 
and  live  a  totally  secluded  life.  The  whole  of  their  lands  consist  of 
yam  farms.  Meat  is  very  scarce,  which  was  the  reason  given  by  the 
chief  for  their  cannibalism.  No  member  of  another  tribe  dare  visit 
these  people,  except,  however,  elephant-hunters,  who  are  tolerated 
because  of  the  meat  they  kill. 

Here  I  might  add  that  from  Eentu,  including  Bafum,  Mache,  and 
south-west  to  Dama,  taking  in  all  the  hilly  districts,  the  rains  begin 
early  in  March  and  continue  until  November. 
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•  In  conclusion,  I  will  attempt  to  roughly  classify  the  countries  men- 
tioned and  their  future  possibilities  under  two  heads,  viz. — 

1 .  The  high  plains  from  the  river  Donga  east  to  Garcia  under  the 
Fala  Mohammedan  suzerainty. 

2.  The  hilly  pagan  ooun tries  lying  to  the  south  and  south-east  of  Ibi 
There  are  very  great  possibilities  for  the  former.     The  country  is 

splendidly  fertile,  and  full  of  natural  wealth.  In  the  not  far  distant 
future  a  great  trade  should  be  done  in  ivory,  gum  arabic,  indigo,  kino, 
skins,  gutta-percha,  and  rice.  The  importance  of  the  last  named  in  a 
rice-eating  country  cannot  be  over-estimated. 

Tbe  roads  and  country,  with  a  very  few  exceptions,  are  in  a  safe  and 
orderly  state,  thanks  to  the  ceaseless  energy  of  the  Royal  Niger  Com- 
pany, so  well  represented  by  the  present  senior  executive  officer  of  the 

J  Benue  districts,  Mr.  W.  P.  Hewby. 

The  race  to  whom  the  development  of  these  parts  so  far  is  due  is 

1  undoubtedly  the  Hausa.     They  are  born  traders,  and  will  go  anywhere 

*  and  do  anything  for  the  sake  of  trade.  Although  not  belonging  to 
i  these  parts,  they  are  at  many  places  more  numerous  than  the  actual 
!  natives,  and  in  time  must  prove  the  predominating  power,  the  Fulani, 

J  the  present  power,  being  a  fast-dying-out  race.     It  would  not  be  amiss 

to  term  the  Hausa  the  Parsee  of  Africa.  He  will  undoubtedly  play  an 
important  part  in  the  future  development  of  tiiese  regions.  The  climate 
is  far  more  suitable  to  the  white  man  than  in  any  other  part  of  tbe  Niger 
territories.     Once  the  railway  reaches  here,  and  European  necessities 

!  are  easy  of  access,  I  do  not  think  I  am  far  wrong  in   predicting  a 

I  European  colony. 

i  Under  the  second  heading  we  have  a  country  of  a  totally  different 

class — vast  hilly  tracts  of  land,  with  a  network  of  forests,  and  numerous 

I  small  streams  running  down  into  the  river  Katsena,  and  sparsely  popu- 

lated by  many  different  pagan  tribes.  Although  full  of  nataral  obstacles 
to  development,  there  are  many  rich  products,  the  chief  of  which  are 
rubber,  ivory,  and  timber.  The  former  is  found  in  most  of  the  forests 
mentioned.  Around  Kentn,  Mache,  and  west  of  Dama  are  extensive 
rubber  countries.     Among  the  chief  kinds  found  might  be  named  the 

.  Ireh  (Ktxia  African**,  Benth.),  also   the  flake  and  ball  vine  rubbers, 

and  the  Balata  tree  rubber,  the  latter  in  small  quantities.  Of  ivory 
there  aie   large   quantities    in    Dama,   and    the   herds    of    elephants 

i  once  hunted  around  Tibati   seem  to  have  been   driven  for  refuge  to 

the  Dama  wilds.  Mahogany,  teak,  and  many  other  good  hard  woods 
are  here  in  abundance,  though  the  present  difficulties  of  transport 
must  naturally  delay  the  development  of  this  trade  for  some  time  to 
come. 

Before  closing.  I  might  add  that  every  opportunity  has  been  taken 
to  map  countries  visited.  And  as  Bafum  and  lUma  have  never  been 
mapped  before,  and  were  in  many  places  unknown  to  Europeans,  I  hope 
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my  maps  will  be  of  value.  The  above  also  applies  to  the  upper  reaches 
of  the  river  Kateena,  which  I  think  I  can  fairly  claim  to  have  traced 
to  its  source. 

Note  on  the  Map  of  the  Bbsue. — The  survey  has  been  made  with  plane- 
table  and  prismatic  compass,  nearly  always  starting  from  points  previously  fixed. 
Many  of  the  journeys  crossed  and  recrossed  each  other,  which  afforded  an  oppor- 
tunity of  checking  the  work.    The  distances  were  obtained  by  watch. 


MR.  JENNER'S  EXPEDITION  FROM  KISMAYU  TO  LOGH, 

ON  THE  JUBA.* 

Early  in  the  present  year  an  expedition  was  undertaken  by  Mr.  A.  C. 
W.  Jenner,  sub-commissioner  for  Jubaland,  through  the  countries  border- 
ing on  the  lower  Juba  to  the  west,  as  far  as  the  important  town  of  Logh, 
first  reached  by  the  Italians  from  the  north.  A  report  on  the  routes 
followed  has  been  made  by  Dr.  William  Radford,  who  accompanied  the 
expedition  as  medical  officer,  and  this  has  been  kindly  placed  at  our 
disposal  by  the  Foreign  Office.  It  contains  a  considerable  amount  of 
new  information  as  to  the  nature  of  the  country,  and  the  present  means 
of  communication,  with  full  details  as  to  the  supply  of  water  and  fodder, 
and  the  practicability  of  the  roads  for  carts  or  pack-animals.  A  start  was 
made  from  Kismayu  on  February  7, 1899,  the  upper  road,  passing  at  first 
over  the  sandhills  which  fringe  the  coast,  being  followed  as  far  as 
Turki  hill,  a  mile  or  two  from  the  mouth  of  the  Juba.  Beyond  Yonti, 
10  miles  from  Turki  hill  across  the  plain,  there  are  two  roads  to  the 
north,  the  one — very  tortuous — running  through  the  whole  of  the  Gosha 
district,  the  other  keeping  more  to  the  west  on  the  open  plain.  The 
Gosha  road,  which  was  chosen  by  the  expedition  on  the  outward  march, 
twice  crosses  the  Webi  Yeru,  the  arm  of  the  Juba  which  bounds  Twata 
island  on  the  west.  This  presents  a  serious  obstacle,  as  the  banks  are 
steep,  while  in  periods  of  flood  the  channel  contains  a  considerable  body 
of  water.  Much  of  Gosha,  especially  near  the  chain  of  lakes  to  the  west, 
is  covered  with  forest,  which  must  once  have  occupied  the  entire  country, 
though  it  is  now  being  gradually  cleared  by  the  natives  for  cultivation. 
The  tsetse-fly  is  found  everywhere,  but  is  most  prevalent  in  the 
neighbourhood  of  the  lakes  and  thick  forest.  A  means  of  protection  of 
cattle  against  inoculation  by  the  fly,  in  which  the  natives  place  much 
confidence,  is  a  soup  made  from  a  species  of  mud-fish,  but  there  is  no 
evidence  whether  this  is  really  effective.  The  western  road  is  practically 
free  from  bush,  and  is  therefore  not  infested  by  the  fly.  No  water  is  at 
present  found  on  this  road,  but  it  exists  near  the  surface  in  at  least  three 


•  Map,  p.  696. 
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places.     In  the  rains,  however,  the  heavy  soil  renders  travelling  in* 
possible. 

The  two  roads  meet  at  Mibungo-Kisungo,  the  northern  outpost  6 
Gosha,  whence  also  a  road  strikes  west  to  Afmadu,  43  miles  distant.  Tht 
soil  is  very  rich  near  the  station,  and  the  bush  is  being  rapidly  cleared 
Further  north  the  road  passes  continuously  through  bush,  largely  com 
posed  of  African  oaks.  Several  lakes  were  met  with,  some  containing 
water  both  on  the  outward  and  return  journeys,  while  others  were  dry 
They  are  connected  by  channels  with  the  Juba,  and  are  filled  by  iu 
flood  water  as  well  as  by  drainage  from  the  surrounding  country.  The 
Boil  of  the  district  consists  of  clay,  with  patches  of  red  sand  and  earth, 
hard  and  dusty  in  dry  weather,  but  very  heavy  after  rain.  Paths  lead 
from  the  road  to  watering-places  on  the  Juba,  which  was  itself  struck 
at  a  town  named  Kaboba.  Beyond  this  the  soil  shows  some  alteration, 
stones  and  gravel  appearing.  A  plateau  runs  parallel  to  the  road  on  the 
west,  at  distances  varying  from  2  to  6  miles.  Sugar-loaf  hill,  about 
6  miles  from  the  watering-place  at  Arnola,  is  a  spur  from  this  plateau 
running  to  the  river,  which  it  causes  to  make  a  sharp  bend  to  the  east 
There  is  an  upper  road  across  the  level  plateau,  as  well  as  one  following 
the  river,  the  latter  being  cut  by  many  watercourses  running  down  from 
the  higher  ground.  After  cutting  across  another  spur  from  the  plateau, 
1  which  causes  the  river  to  bend  east  through  a  rocky  gorge,  the  road 

:  (rough  at  first)  follows  the  western  side  of  a  semicircular  loop  which 

;  terminates  near  Bardera.     Natives  usually  cross  the  river  and  take  a 

i  direct  road  across  the  loop,  thus  saving  at  least  a  day.     Saranli,  opposite 

Bardera,  lies  in  a  wide  plain,  across  which  the  road  winds  towards  the 
north-north-west,  afterwards  turning  west  and  reaching  the  summit  of 
the  plateau  by  a  gorge  4  miles  long,  at  the  bottom  of  which  a  "tug" 
or  torrent  flows  to  the  Juba.     The  ascent  is  rough  and  steep  in  places. 

The  road  across  the  tableland  is  level  and  easy,  except  where  the 
surface  is  broken  by  the  beds  of  torrents.  The  plateau  stretches  away 
to  the  west  in  an  unbroken  line,  but  mountains  appear  to  the  north  and 
north-west,  and  there  is  an  abrupt  slope  to  the  river  to  the  east.  Iso- 
lated hills  stand  out  from  the  surface  in  places  in  bold  relief.  At  Harr, 
which  is  distinguished  by  the  number  of  fine  cedar  trees,  two  roads 
diverge,  both  being  good  and  well  used.  At  El-Marera,  in  the  Juba 
valley,  they  again  unite,  and  the  route  to  Logh  lies  mostly  in  the  river 
valley,  thougli  the  hills  approach  the  river  at  times,  and  are  then  crossed 
by  the  road.  The  country  from  Saranli  to  Logh  appears  to  be  peculiarly 
adapted  for  the  breeding  of  camels,  many  very  large  herds  being  seen, 
as  well  as  numbers  of  goats,  but  comparatively  few  cattle.  Large  de- 
posits of  salt,  with  biine-pools,  were  seen  in  several  places. 

Dr.  Radford's  report  contains  many  details  respecting  the  geological 
formation  of  the  country  visited.  Coral  rock  extends  over  the  whole  of 
lower  JuVa  plain,  while  limestone  first  appears  near  Saloli,  and  is  the 
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principal  rook  of  the  country  further  north.  Basalt  and  lava  also  occur 
between  Saranli  and  Logh.  The  whole  distance  traversed  on  the  out- 
ward journey,  as  measured  by  a  revolving  wheel,  was  409  miles,  but 
much  of  this  length  was  due  to  the  windings  of  the  road.  A  more 
direct  road  could  easily  be  out  through  the  bush,  as  the  physical  features 
of  the  country  present  no  difficulties. 


RECENT  JOURNEY  FROM   SHANGHAI  TO  BHAMO  THROUGH 

HUNAN. 

By  Captain  A.  M.  S.  WINGATE, 

I  left  Peking  on  September  18, 1898,  a  few  days  before  the  coup  d'Stat, 
and  proceeded  by  steamer  to  Shanghai,  where  I  engaged  a  "  teacher  " 
and  a  "  taxidermist."  From  Shanghai  I  passed  up  the  Grand  canal  to 
Kiang-yin,  "  the  key  of  the  Yangtse  river,"  as  it  is  called,  and  thence 
to  Hankau,  visiting  all  the  Treaty  ports  en  route.  At  Hankau  I 
chartered  a  boat,  engaged  a  couple  of  servants,  and  made  my  final 
arrangements  with  the  great  viceroy  Chang-chih-tung  for  a  safe  conduct 
through  the  notoriously  "  anti-foreigner  "  province  of  Hunan. 

I  left  Hankau  on  a  lovely  morning  in  November — the  8th,  a  day 
marked  "red"  by  the  murder  of  Mr.  Fleming,  an  Australian  mis- 
sionary, in  the  very  district  through  which  I  was  to  pass.  Of  this, 
however,  I  knew  nothing,  until  rumours  began  to  reach  me  many  weeks 
after  as  I  neared  the  disturbed  district.  Neither  did  news  of  the 
murder  reach  any  of  the  British  consuls  until  many  days  after  the  deed 
had  been  committed,  although  Kwei-yang  city,  the  capital  of  the  pro- 
vince, is  only  some  60  miles  from  the  scene  of  the  murder,  and  is 
connected  with  Chung-king  on  the  Yangtse  (where  the  nearest  British 
consul  resides)  by  telegraph.  It  is  ever  thus  with  telegraphs  in  China ; 
important  news  which  the  Chinese  "  officials  "  do  not  wish  to  leak  out 
is  delayed  by  their  orders,  the  telegraph  "  operators  "  being  helpless. 

I  first  visited  Yo-chu,  the  new  Treaty  port  (it  had  not  then  been 
opened)  at  the  entrance  to  the  Tung-ting  lake,  where,  as  usual  with 
foreigners,  we  were  most  warmly  greeted  by  the  populace.  The  fact 
that  the  port  would  shortly  be  opened  made  them  all  the  less  glad  to 
see  me.  Thus  far  we  had  been  towed  by  one  of  the  viceroy's  gunboats, 
the  presence  of  which  helped  to  prevent  the  citizens  from  giving  us  as 
enthusiastic  a  reception  as  they,  no  doubt,  would  have  otherwise  done. 

From  Yo-chu  we  set  sail  on  our  own  account,  and  from  here  my 
Chinese  "  teacher  "  commenced  a  sketch  of  the  route  by  the  help  of  a 
two-foot-square  plane-table.  This  sketch  was  continued  without  inter- 
mission (except  on  one  day  from  Chen-yuan,  when  it  snowed  so  heavily 
throughout  the  march  that  we  could  not  work  the  table)  for  over  2000 
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miles,  in  spite  of  rain,  snow,  fogs,  wind,  beat,  and  cold.  The  scale  is 
6  Chinese  li  (l£  mile)  to  one  inch.  I  also  took  observations  for  levels 
and  weather  with  two  aneroid  barometers,  and  two  B.P.  thermometers 
and  other  instruments  by  Casella.  These  were  most  kindly  lent  me  by 
Mr.  Consul  F.  S.  A.  Bourne,  an  experienced  traveller  in  China,  'who  bad 
used  them  throughout  his  journey  with  the  Blackburn  Chamber  of 
Commerce  China  Mission.  No  sketch  has,  I  believe,  ever  been  made, 
nor  levels  taken  along  this  route  from  Yo-chu  to  Kwei-yang  city ;  and 
about  400  to  500  miles  is  absolutely  new  country,  especially  some  200 
miles  between  Yunnan  city  and  Ching-tung  via  I-men ;  and,  again, 
portions  of  my  route  from  the  Ching-tung  valley  to  Ma-li-pa,  or  Tawnio, 
as  the  English  maps  have  it. 

The  Tung-ting  lake  is  a  splendid  sheet  of  water,  although  very 

shallow  (but  in  no  sense  a  marsh,  as  sometimes  described)  during  six 

■  months  of  the  year.     There  can  be  no  doubt  that  it  is  slowly  and  very 

»'  gradually  filling  up,  especially  in  the  northern  half,  where  the  waters 

of  the  Yangtse  river  bring  down  vast  quantities  of  silt,  which  is 
deposited,  as  the  current  is  checked,  on  meeting  the  water  of  the  lake. 
The  original  channel,  shown  on  most  maps  going  direct  across  the 
lake  from  Yo-chu  to  the  mouth  of  the  Yuan  river,  no  longer  exists ;  and 
the  traffic  is  now  almost  entirely  confined  to  the  channel  of  the  Hsiang 
and  Tze  rivers,  augmented  by  the  ever-increasing  tendency  which  the 
waters  of  the  Yuan  river  have  to  take  a  southerly  course.  No  doubt  a 
channel  does  exist  across  the  lake  (and  the  Admiralty  should  make  a 
complete  survey  of  this  important  piece  of  water),  but,  owing  to  sudden 
storm 8  which  arise  during  the  summer  months,  when  the  waters  rise 
many  feet,  the  boats  still  keep  to  the  channel  along  the  east  and  south 
shores  of  the  lake.  The  lake  contains  many  varieties  of  fish,  and  birds 
of  many  species  find  a  home  on  the  shores  and  islands  and  sandbanks. 
Egrets  are  very  numerous,  and  are,  sad  to  say,  much  shot  by  the  Chinese 
for  the  foreign  market.  Gulls,  and  a  very  large  crow,  the  ring-necked 
species,  abound.  I  collected  some  one  hundred  and  eighty  specimens 
of  birds,  besides  fishes,  shells  (both  land  and  water),  and  butterflies,  all 
of  which  have  been  sent  to  the  natural  history  section  of  the  British 
Museum  for  classification  by  specialists. 

The  scenery  around  the  western  end  of  the  Tung-ting  lake  and  in 
the  valley  of  the  Yuan  river  is  exceedingly  picturesque  and  beautiful. 
In  60iue  places  the  river  flows  through  gorges,  quite  like  those  of  the 
Yangtse,  only  on  a  miniature  scale.  I  noticed  one  especially  below  Chen- 
yuan,  where  the  cliffs  on  either  side  rise  sheer  up  some  400  to  500  feet. 
From  within  about  100  feet  of  the  top  of  the  right-bank  cliff  a  river 
flowed  straight  out  of  a  cave  in  the  rock,  forniiug  a  waterfall  with  a 
good  drop.  Cives  and  underground  rivers  are  very  numerous  along 
the  route  after  leaving  Chen-chu. 

It  is  not   quite  accurate  to  speak  of  the  Yuan  river  above  Chien- 


RECENT  J0URKE7   FROM   SHANGHAI  TO  BHAMO  THROUGH    HUNAN.      041 

yang.  It  commences  here  by  the  confluence  of  two  streams  of  nearly 
equal  volume,  called  the  Ching-shui  and  Wu-ho.  Both  take  their  rise 
in  the  hills  east  of  Kwei-yang ;  the  former,  although  really  the  more 
important  river  geographically,  is,  as  a  trade  route,  less  valuable  than 
the  latter,  owing  to  very  shallow  water  during  six  months  in  the  year 
a  few  miles  above  its  confluence  with  the  Wu-ho. 

We  proceeded  up  the  Wu-ho  to  Chen-yuan  (the  head  of  navigation 
for  large  boats),  where  we  arrived  at  the  end  of  December  in  very  bad 
weather.  This  continued  for  several  days,  heavy  snow  falling  through- 
out the  day  and  night,  covering  the  surrounding  country  to  a  depth  of 
several  inches,  and  making  it  extremely  uncomfortable  marching 
along  the  unevenly  paved  highway  whioh  forms  the  great  high-road 
from  Peking  to  Yunnan  city,  and  on  to  Bhamo.  The  Yuan  river  is 
extremely  difficult  and  dangerous  to  navigate,  owing  to  the  number 
and  character  of  the  rapids  and  the  numerous  sharp  rocks.  The 
first  of  these  occurs  some  35  miles  above  Chang-te,  but  is  not  a 
bad  one. 

In  the  Chen-yuan  district  are  vast  deposits  of  very  rich  iron-ore  and 
coal,  besides  other  minerals.  In  fact,  throughout  the  whole  route  from 
Chang-te  to  Yunnan  city  coal  crops  up  every  few  days'  march ;  and 
supposing  a  railway  were  in  existence,  a  coal-supply  would  be  found  to 
exist  not  far  from  the  line  every  100  miles  or  so,  while  in  places  the 
rails  would  actually  lie  on  the  coal-bed.  The  coal  in  the  district  of 
Kwei-yang,  the  capital  of  Kwei-ohu,  is  of  most  excellent  quality,  and 
I  was  much  struck  by  the  size  of  the  lumps.  The  only  mining  done  is 
of  the  usual  Chinese  rabbit-burrowing  style,  but  every  little  village 
has  its  own  little  coal-hole  for  many  days'  march  west  of  the  city. 

On  reaching  a  place  called  Ching-chi,  on  the  Wu-ho  below  Chen- 
yuan,  I  was  astonished  to  find  a  complete  set  of  iron-foundry  works,  with 
machinery  by  the  best  English  makers.  The  works  had  been  closed  for 
some  years,  and  the  machinery  was  rusty  and  un  cared  for.  The  works 
cost  £330,000  to  erect.  Opposite  the  works,  on  the  other  bank  of  the 
river,  is  a  wall  of  some  miles  in  circumference,  which  once  enclosed  a 
prosperous  town  of  several  thousand  families,  but  which  now  only  con- 
tains a  few  officials'  houses  and  a  temple  or  two.  It  is  one  among  many 
others  which  have  suffered  during  the  wars  which  the  Chinese  have  had 
with  the  "  Miao,"  or  aborigines  living  in  the  hills  south  of  the  river 
(Wu-ho). 

At  Chang-te,  in  Hunan,  the  hills  first  began  to  appear,  and  con- 
tinued without  intermission,  and  gradually  growing  in  size  and 
grandeur,  throughout  the  whole  distance  to  Bhamo,  in  Burma.  Hankau 
is  196  feet  above  the  sea.  Chang-te  is,  roughly,  300  feet  above  sea. 
level,  and  Chen-yuan  2000  feet;  Kwei-yang  3500  to  3600  feet;  and 
Yun-nan  6300  to  6400  feet,  so  that  it  is  a  very  steady  and  gradual  rise 
the  whole  way  from  Hankau  to  Yunnan  city.     The  average  height  of 
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'*  the  higher  peaks  of  Western  Hunan  and  Eastern  Kwei-chu  is  probablj 

between  3500  and  4500  feet. 
j  The  headwaters  of  the  Wu-kiang,  or  Kung-tan  (flowing  into  thi 

Yangtse  at  Fu-chu),  the  Wu-ho,  Ching-shui,  and  Meng-kiang  (a  triba 
tary  of  the  Wu-ni-kiang,  or  West  river),  are  all  found  pretty  cloa 
together  in  the  hills  east  of  Kwei-chu,  between  107°  and  108°  of  B 
long.,  and  only  a  few  miles  from  the  high-road. 

From  Chen-ning  (west  of  Kwei-yang),  I  followed  the  older  portion 
of  the  ancient  high-road  from  Peking  to  Yunnan  city.  Just  west  oi 
Chen-ning  it  bifurcates,  one  branch — the  more  modern  one — going  north- 
west via  Langtai  and  another  going  south-west  via  An-nan.  Sixty  years 
ago  the  chain  suspension  bridge  over  the  Pan-kiang  in  this  part  was 
carried  away  by  floods,  and  the  road  was  diverted  to  the  north  in  con- 
sequence. Although  the  bridge  was  replaced  and  is  now  intact,  the 
traffic  keeps  to  the  northern  route,  because  it  is  slightly  shorter  and  a 
good  deal  easier.  It  is  close  to  this  spot  where  the  roads  divide  that 
I  a  tributary  of  the  Pan-kiang  descends  from   the  plateau  to  "lower" 

4  Kwei-chu  by  a  series  of  leaps  or  waterfalls  (one  of  which  has  a  sheer 

fall  of  about  300  feet),  passing  through  precipitous  gorges,  and  forming 
some  most  beautiful  scenery.  Both  routes  unite  again  just  west  of  Pu- 
an-ting,  on  the  Yunnan  border. 

It  is  interesting  to  note  that  the  bed  of  the  Pan-kiang,  already 
mentioned,  at  the  point  where  the  road  crosses  it  by  the  suspension 
bridge,  is  the  lowest  of  any  river  which  a  bee-line  drawn  from  Kwei-yang 
to  Mandalay  crosses  ;  and  it  is  lower  than  the  bed  of  any  river  crossed 
by  me  during  my  journey  from  Kwei-yang  to  Bhamo.  The  next  lowest 
is  the  Ked  river,  or  Sbih-yang-kiang,  west  of  Yunnan  city,  on  the 
I  -direct  route  from  I-men  to  Ching-tung.     They  are  only  about  1500  feet 

j  and  1700  feet  above  sea-level  respectively.     The  Mekong,  at  Ta-pong 

j  ferry,  is  about  2500  feet,  and  the  Sal  win,  at  Man- tun  g  ferry,  about  2000 

feet,  while  at  Kun-lung  ferry  it  is  1600  feet.  The  above  are  only  very 
rough  estimates,  but  they  serve  to  illustrate  the  nature  of  the  country 
west  of  An-hsien  city,  with  the  exception  of  that  portion  of  the  plateau 
lying  between  the  border  of  Kwei-chu  and  Yunnan  city. 

The  country  between  I-men  (a  place  three  marches  south-west  of 
Yunnan  city)  and  Ching-tung  is  terribly  fatiguing  to  travel  over — a 
continual  up  and  down  2000  to  4000  feet  every  two  days'  march.  The 
highest  point  crossed  by  me  during  this  portion  of  the  route  (and  indeed 
during  the  whole  journey  from  Hankau  to  Bhamo)  was  just  east  of  the 
Ching-tung  valley,  where  the  road  reached  8400  feet,  and  the  highest 
peaks  of  the  range  were  probably  10,000  feet  above  sea-level.  The  next 
highest  range  was  crossed  just  west  of  I-men,  at  about  8000  feet,  the 
highest  peaks  being  1000  to  2000  feet  above  the  pass.  Taking  a  bee- 
line  from  Yunnan  city  to  Kun-lung  ferry,  I  should  put  the  average 
height  of  the  more  important  ranges  at  from  7000  to  8000  feet,  and  the 
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average  depth  of  the  main  river-beds  below  the  general  level  of  tl 
plateau  at  2500  to  3000  feet. 

In  Hunan  and  Eastern  Kwei-chu  I  encountered  considerable  opp 
eition  from  the  people,  who  objected  to  my  plane-tabling  and  phot 
graphing ;  but  we  never  came  to  blows,  and,  all  things  considered,  exoe 
in  three  or  four  towns,  they  behaved  very  fairly  well.  Chen-yuan  di 
trict  is  one  of  the  most  disturbed  and  rowdy.  In  Kwei-chn  and  Yu 
nan  no  difficulty  was  encountered  so  far  as  the  people  were  concerne 
They  did  not  seem  to  care  much  what  we  did  nor  where  we  went.  It 
quite  easy  and  safe  for  foreigners  to  travel  in  these  latter  parts,  Tl 
Chinese  of  these  two  provinces  differ  in  many  respects  from  those  of  tl 
other  eighteen  provinces  of  China.  They  are  inferior  in  almost  evei 
way ;  and  the  further  south- west  one  goes  the  more  useless  and  besotte 
do  they  become.  The  "  Miao,"  or  aborigines,  are  a  better  lot  than  mo 
of  the  Chinese  thereabouts. 

Whole  towns  have  been  laid  in  ruins  by  the  Mahommedan  Tai-pinj 
and  "Miao  "  rebellions.  Especially  is  this  the  case  between  Yuan-chai 
in  Hunan,  and  Ewei-yang  city.  Yunnan  and  Kwei-cbau  will  tak 
hundreds  of  years,  even  with  the  help  of  Western  nations,  to  reoove 
their  former  prosperity,  and  several  generations  must  elapse  before  th 
natural  resources  and  mineral  wealth  of  this  part  of  China  can  be  fall; 
utilized  and  developed.  But  the  latent  wealth  of  Kwei-chan  is  evident 
and  its  former  prosperity  shown  by  the  size  of  the  ruined  towns. 

There  can  be  no  doubt  that  the  valleys  of  the  great  rivers  west  o 
Yunnan  city  and  south  of  the  Yunnan  Bhamo  trade  route  are  extremely 
unhealthy.  I  and  all  my  followers  enjoyed  excellent  health  until  wt 
got  west  of  I-men.  From  that  place  onward,  until  we  had  crossed  the 
Salwin,  we  were  constantly  prostrated  by  malarial  fever,  and  suffered 
great  lassitude  and  depression  when  camped  in  the  valley  bottoms — ■ 
thing  we  avoided  doing  as  much  as  possible.  The  valley  of  the  Papien 
is  among  the  worst  in  this  respect.  We  met  the  first  "  Pa-i,"  or 
"Shans,"  and  "Pongys,"  or  Burmese  priests,  at  a  village  one  march 
north  of  Wei-yuan.  They  extend  some  way  north  along  the  west  bank 
of  the  Mekong,  but  are  not  found  east  or  north  of  the  Wei-yuan 
district. 

It  was  my  original  intention  to  have  kept  as  near  as  possible  in  a 
bee-line  from  Shanghai  to  Mandalay ;  but  on  arrival  at  a  place  called 
Meng-kon,  south-east  of  Kun-lung  ferry,  I  found  some  savage  tribes 
•called  "Ke-wa"  (nearly  allied  to  the  Xagas  of  the  hills  south  of  the 
Assam  valley),  who  objected  to  my  traversing  their  country,  so  I  was 
obliged  to  turn  northwards,  and  direct  my  footsteps  to  Bhamo  instead. 

At  Ma-li-pa,  or  Tawnio  (a  place  two  marches  north  of  Kun-lung 
ferry  and  two  east  of  the  Sal  win  river  \  which  place  we  shortly  after 
reached,  I  again  set  foot  on  British  soil.  Here  I  met  Mr.  Scott  and  the 
northern  party  of  the  Burmese-Chinese  Fron'U  r  Commission.    Although, 


RECENT  JOURNEY  FROM   SHANGHAI  TO  BHAMO  THROUGH  HUNAN.     645 

between  Kwei-yang  and  Yunnan  cities,  we  had  met  several  mission- 
aries, both  British  and  French,  all  of  whom  were  most  hospitable  and 
kind,  we  had  been  on  two  occasions  (first  between  Hankau  and  Kwei- 
yang,  and  then  from  Yunnan  city  to  Ma-li-pa)  nearly  two  months 
without  seeing  a  white  face. 

Three  things  impressed  me  greatly  during  my  journey  through 
China.     Firstly,  the  opulence,  thriftiness,  prosperity,  and  spirit  of  the 
Hunanese,  and  the  mineral  and  agricultural  wealth  of  their  province ; 
secondly,  the  poverty,  degradation,  squalor,  and  want  of  energy  of  the 
very  scanty   population  of  Kwei-chu   and  Yunnan,  especially   South- 
west Yunnan;  thirdly,  the  length  of  the  Chinese  "arm  of  the  law/** 
and  the  extraordinary  way  in  which  the  Chinese  Government  manage* 
to  keep  350,000,000  people  in  fairly  good  order  with  a  mere  handful 
of  so-called  soldiers  and  a  few  scoundrels  called  "  police  " — so  much  so- 
that  only  some  fifteen  to  twenty  years  ago  they  subdued  many  tribes- 
of  Shans  and  "Ke-was"  on  the  south-west  border  between  the  Salwin 
and  Mekong,  and  took  over  the  administration  by  means  of  political 
agents   of  large  tracts   of  country  which  was   formerly  under  quite 
independent  rulers. 

To  those  interested  in  the  geography  of  China,  it  may  be  worth* 
noting  that,  while  the  distance  between  Hankau  and  Bhamo  along  the 
route  followed  by  me  is,  according  to  the  best  maps  of  China,  roughly 
1500  miles,  the  actual  distance  traversed  according  to  my  sketch  is- 
some  23(50  miles. 

Again,  the  distance  from  I-men  to  Chiog-tung  is  shown  on  the 
maps  as  about  75  miles ;  I  found  we  had  to  walk  nearer  200  miles, 
which  occupied  us  nine  hours  a  day  for  ten  days,  excluding  halts. 
This  affords  some  idea  of  the  difference  between  the  distance  as- 
measured  on  a  map  of  China  and  the  actual  length  of  route  to  be 
traversed,  and  shows  how,  in  estimating  the  possibility  of  railway 
construction  in  Western  Yunnan  towards  Sechuen,  a  very  liberal 
allowance  should  be  made  in  calculating  distances  from  the  map  alone. 
I  made  no  remarkable  geographical  discoveries,  as  this  is  diffioult  to  do 
in  a  country  possessing  excellent  maps  drawn  in  great  detail.  Where 
the  Chinese  maps  chiefly  fail  is  in  the  indifferent  manner  in  which* 
they  are  drawn,  and  in  the  absence  of  proper  scales.  They  are  particu- 
larly inaccurate  west  of  the  Mekong  and  south  of  the  Yunnan  Tall 
Bhamo  route. 

From  Ma-li-pa,  or  Tawnio  (as  the  British  maps  have  it)  we  again  set 
out  for  Bhamo,  following  more  or  less  the  line  of  the  newly  demarcated 
frontier.  We  reached  that  trading  depot  on  April  20  last.  From 
Bhamo  we  took  boat  in  a  steamer  to  Mandalay,  and  thence  proceeded 
by  train  to  Kangoon. 

The  following  may  prove  of  interest.  During  the  journey  from 
Hankau  to  Bhamo,  between  November  8,  1898,  and  April  20,  1899, 
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the  thermometer  ranged  from  30°  to  92°  Fahr.  in  the  shade.  Ve 
experienced  every  kind  of  weather  from  bright  clear  sunshine  and  cloud- 
less skies  to  dull  dark  days  accompanied  by  fogs,  mist,  rain,  snow, 
sleet,  hail,  frost,  cold  bleak  winds,  or  hot  fiery  blasts.  On  the  whole, 
except  Manchuria  and  perhaps  Kashmir,  I  know  no  part  of  Asia  to 
suited  to  the  people  of  Western  nations  for  prolonged  residence  than 
the  hills  in  the  west  of  Hunan,  and  the  plateau  of  Kwei-chu  and 
5  Yunnan. 

\  We  had  travelled  from   Hankau   to  Bhamo,  about   23G0  miles,  of 

,»  which  about  880  were  by  water  and  the  balance,  1480,  by  land.     Ex- 

ii  eluding  halts,  we  managed  1 3£  miles  a  day  by  boat  against  the  current 

^  and  with  numberless  rapids,  over  each  of  which  it  required  from  fifteen 

j  to  twenty  trackers  to  haul  the  boat;  and  by  road  we  averaged  18- 

.<  miles  a  day,  including  halts.     We  were  130  days  actually  on  the  march 

1  by  river  and  road.     During  that  portion  of  the  journey  between  Kwei- 

f  y&ng  and  Bhamo,  we  went  up  and  down  over  2000  feet  more  than 

twenty  times ;  while  on  eight  occasions  we  went  down  3000  feet  and 
up' again  a  similar  height  in  a  distance  of  only  10  miles.     These  figures 

J  speak  for  themselves,  and   give  some  idea  of  the  very  mountainous 

character  of  Kwei-chu  and  Yunnan  provinces. 

There  is  a  floe  field  for  the  scientific  explorer  and  for  the  artist  and 
sportsman  in  Hunan  and  Kwei-chu ;  the  rivers  of  the  former  province 
would  delight  the  fisherman's  heart.  Even  in  Yunnan  very  little  is 
known  of  the  mines,  especially  the  gold-mines,  although  gold  un- 
doubtedly exists  in  Hunan  and  Yunnan  in  not  inconsiderable  quantities. 

I  took  with  me  a  quarter-plate  hand-camera  as  well  as  a  full-plate 
camera,  and  out  of  about  220  full  plates  I  got  some  75  per  cent,  of  fair 
negatives,  and  about  50  per  cent,  of  the  550  quarter-plates  came  out 
satisfactorily. 
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In  June  last  an  International  Conference  was  held  at  Stockholm,  on  the 
invitation  of  the  Swedish  Government,  for  discussing  joint  action  in 
establishing  observations  on  the  North  Atlantic,  North  sea,  and  Baltic, 
in  the  interest  of  fisheries.  Representatives  of  the  eight  northern 
maritime  nations  were  present.  Germany  sent  four  representatives, 
including  Prof.  Krunimel,  of  Kiel ;  Denmark  three ;  the  United  Kingdom 
three,  viz.  Sir  John  Murray,  Prof.  D'Arcy  Thompson,  and  Mr.  W. 
Archer;  Norway  three,  including  Prof.  Nansenand  Dr.  Iljort;  Holland 
and  Russia  one  each ;  and  Sweden  six,  including  Profs.  Pettersson  and 
Cleve  and  Mr.  Ekman.  The  work  of  the  Conference  was  divided  into 
the  consideration  of  three  groups  of  proposals :  (1)  as  to  periodic  scien- 
tific investigations  in  the  sea ;  (2 )  as  to  special  investigations  required 
for  particular  fisheries ;  <^.>  as  to  establishing  relations  between  the 
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different  marine  stations  regarding  some  important  biological  questions. 
Five  general  meetings  were  held,  and  the  whole  question  thoroughly 


discussed,  both  in  these  bitting*  and  in  committees.     The  final  results 
of  the  Conference  are  published  in  the  official  report  in  English  and 
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German.  It  was  resolved  to  recommend  to  the  several  governments  a 
system  of  investigation  which  should  extend  over  five  years,  and  he 
carried  out  with  regard  to  oceanographical  and  biological  considera- 
tions. The  nature  of  the  various  observations  was  laid  down  in  some 
detail.  The  oceanographical  (or,  as  it  is  termed  in  the  report  of  the 
Conference,  hydrographical)  work  should  have  for  its  object  the  distinc- 
tion of  the  different  water-strata,  according  to  their  geographical  dis- 
tribution, their  depths,  their  temperature,  salinity,  gas-contents, 
plankton  and  currents,  in  order  to  find  the  fundamental  principles,  not 
only  for  the  determination  of  the  external  conditions  of  the  useful 
marine  animals,  but  also  for  weather-forecasts  for  extended  periods  in 
the  interests  of  agriculture. 

The  observations  ought  to  be  carried  out  by  the  different  countries 
as  far  as  possible  simultaneously,  and  in  the  four  typical  months — 
February,  May,  August,  and  November.  The  instruments  must  all  be 
of  the  same  pattern,  and  particulars  are  given  as  to  the  various  units 
to  be  employed  in  publications.  These  are  the  sea-mile,  the  metre 
(though  depths  in  fathoms  may  be  added),  the  Centigrade  degree,  and 
longitudes  reckoned  from  Greenwich.  The  work  shall  not  only  include 
observations  at  sea,  but  also  physical  and  chemical  work  in  laboratories 
on  shore.  The  observations  should  be  made  on  each  occasion  along 
certain  lines  by  the  various  countries  co-operating  in  the  work.  The 
suggested  division  of  labour  is  shown  in  the  accompanying  chart. 

The  biological  work  should  include  studies  of  the  life-history  of 
fishes,  with  special  regard  to  their  distribution  and  migration,  and  for 
this  purpose  experimental  methods  must  be  adopted  for  catching  and 
marking  individual  fish,  so  that  they  may  be  recognized  when  re- 
captured. 

The  organization  of  a  central  bureau  is  necessary,  provided  with  a 
laboratory  for  oceanographical  and  biological  work,  and  its  functions 
are  thus  defined : 

(a)  To   give   uniform  directions   for   the   hydrographical  and  bio- 

j  logical  researches  represented. 

•  (b)  To  control  the  apparatus  and  to  ensure  uniformity  of  methods. 

(c)  To  undertake  such  particular  work  as  may  be  entrusted  to  it  by 
the  participating  governments. 

(d)  To  publish  periodical  reports,  and  papers  which  may  prove  useful 
in  carrying  out  the  co-operative  work. 

(e)  To  decide  the  graphic  representation,  scales,  si^ns,  and  colours 
to  be  used  in  the  charts  for  the  purpose  of  obtaining  uniformity  in  the 

publications. 

(/)  To  make,  in  connection  with  the  investigations,  application  to 
the  telegraph  administrations  for  the  purpose  of  obtaining  determina- 
tions from  time  to  time  of  the  changes  in  tho  resistance  of  the  cables 
which  cross  the  areas  in  any  direction. 
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The  central  bureau  is  to  be  situated  in  some  convenient  centre  for 
oceanographical  work,  and  is  to  be  under  the  control  of  an  international 
council,  appointed  by  the  various  governments  which  supply  the  funds 
for  carrying  on  the  work.  The  staff  of  the  central  bureau  shall  con- 
sist of  a  highly  paid  general  secretary  and  a  principal  assistant,  one  of 
whom  must  be  an  oceanographer,  the  other  a  biologist ;  a  president  and 
vice-president,  who  receive  nominal  grants  in  payment  of  expenses ; 
and  various  assistants.  The  annual  expenditure  is  estimated  at  nearly 
£5000. 

It  is  suggested  that  the  investigations  should  be  commenced  on 
May  1,  1901.  As  preliminary  desiderata,  the  Conference  suggests  that 
attention  be  called  to  the  importance  of  having  telegraphic  communi- 
cation with  the  Feeroe  islands  and  Iceland ;  and  that  the  various  con- 
stants of  sea-water  should  be  experimentally  re-determined,  funds  for 
the  purpose  being  sought  for  from  learned  societies.  An  appeal  made 
to  the  British  Association  has  been  responded  to  by  a  grant  of  £100  for 
the  determination  of  the  physical  and  chemical  constants  of  sea-water, 
so  that  unofficially  this  country  has  been  the  first  to  move  in  the  general 
plan  of  conjoint  research. 
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By  HUGH  ROBERT  MILL,  D.So.,  F.  R.  Met.  Soo. 

Since  the  publication  of  the  second  edition  of  Dr.  A.  Keith  Johnston's 
Physical  Atlas  in  1854,  no  work  has  been  produced  in  this  country  deal- 
ing with  physical  geography  as  a  pure  science  in  any  way  oomparable 
with  that  which  now  lies  before  us.  Even  the  admirable  meteorological 
atlas  compiled  by  Prof.  Hann  for  the  last  edition  of  Berghaus*  Physi- 
kalische  Atlas  in  1887  has  been  far  outstripped,  and  the  enterprise  of  Mr. 
Bartholomew  has  placed  to  the  credit  of  British  cartography  the  first 
instalment  of  a  monumental  work  unrivalled  in  any  land. 

The  new  Physical  Atlas  is  so  far  based  on  Berghaus  that  the  right 
to  utilize  any  of  the  plates  in  that  splendid  series  has  been  secured ;  but 
in  this  first  volume  the  number  of  maps  adapted  from  the  German  work 
is  relatively  small.  In  choice  and  compilation  the  Atlas  is  substantially 
new,  and  the  study  of  its  plates  cannot  fail  to  surprise  even  skilled 
geographers  witl  the  amount  and  solid  value  of  the  data  of  modern 
meteorology.  Tlie  editor,  Dr.  Buchan,  himself  the  author  of  many 
of  the   maps,   dofcs    not   hesitate    to   6ay   that  of   all  departments  of 

• 

*  Bartholomew's  Physical  Atlas.  Vol.  iii.  Meteorology.  A  series  of  over  four  hun- 
dred maps,  prepared  by  J.  G.  Bartholomew,  f.b.g.s.,  and  A.  J.  Herbertson,  PH.D.,  and 
edited  by  Alexander  Buchan,  ll.d.,  f.r.s.  Prepared  at  the  Edinburgh  Geographical 
Institute,  and  published  4>y  Arohibald  Constable  &  Co.,  Westminster.   1899. 


I 
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physical  geography,  that  dealing  with  the  atmosphere  so  far  from  beinj 
the  least  advanced,  as  has  long  been  popularly  believed,  is,  on  the  cod 
trary,  far  ahead  of  such  soiences  as  geology  and  biology  as  regard 
distributional  problems.  The  task  of  preparing  the  Atlas  has  been  pel 
formed,  under  the  editorial  supervision  of  Dr.  Buchan,  mainly  by  Dr.  A 
J.  Herbertson,  who  has  compiled  many  of  the  maps,  especially  those  o 
rainfall,  from  new  data.     One  of  the  features  of  the  Atlas,  and  one  no 

1  universal  in  cartographic  work,  is  the  scrupulous  acknowledgment  o 

the  sources  of  all  the  maps,  with  particulars  as  to  the  manner  in  whicl 
\  they  have  been  prepared. 

If  there  is  any  criticism  of  an  adverse  kind  which  might  justly  h 
made,  it  is  perhaps  that  the  theories  of  meteorology  have  not  receive* 
the  recognition  which  they  deserve.  Dr.  Buchan  lays  stress  on  the  fac 
that  the  maps  are  based  '*  on  the  patient  and  long-coutinued  labours  oi 
myriads  of  observers  in  all  parts  of  the  world,  dealt  with  and  discussed 
on  purely  inductive  methods,'1  and  this  of  course  gives  them  a  permanent 
value  as  records  of  observed  fact.  But  we  think  that,  in  addition,  a  few 
of  the  more  theoretical  deductions  would  have  proved  useful.  Some  such 
there  are,  in  the  shape  of  diagrams  showing  the  isotherms  in  a  vertical 
section  of  atmosphere  along  certain  meridians  and  parallels.  Others 
might  have  illustrated  the  theory  of  atmospheric  circulation  on  a 
uniform  sphere,  the  vertical  circulation  of  air  in  cyclones  and  anti- 
cyclones, and  in  cases  where  discordant  theories  exist,  the  presentation 
of  each  could  do  no  harm.  Yet  a  record  of  observed  facts,  mellowed 
only  by  so  much  of  theory  as  is  required  for  reducing  pressures  and 
temperatures  to  their  assumed  values  at  a  standard  level  is  unquestion- 
ably the  most  valuable  if  a  choice  has  to  be  made. 

So  important  did  the  Physical  Atlas  appear  from  its  initial  plan 
I  that  the  Royal  Geographical  Society  gave  its  special  imprimatur  to  the 

j  work,  and  the  Fellows  of  the  Society  received  the  privilege  of  purchasing 

j  it  at  a  reduced  price,  a  privilege  the  period  of  which  has  now  expired. 

j  Its  price  to  the  public  is,  however,  so  low  that  no  one  need  be  deterred 

from  purchase  who  cares  for  such  study. 

The  maps  throughout  bear  the  figures  of  the  ordinary  British  units 
— inches  and  Fahrenheit  degrees — as  well  as  of  the  continental  units  of 
millimetres  and  oentigraie  degrees,  so  that  their  use  should  help  to 
familiarize  those  using  each  system  with  the  other. 

A  frontispiece  shows  the  distribution  of  the  meteorological  stations 
from  which  the  data  for  the  four  hundred  maps  were  obtained,  and  thus 
indicates  the  regions  over  which  the  curves  of  the  maps  have  been  drawn 
with  the  greatest  confidence. 

The  maps  deal  with  two  distinct  subjects — Climate,  or  the  normal 
distribution  of  warmth,  pressure,  wind,  and  rainfall ;  and  Weather,  or  the 
actual  distribution  of  these  phenomena  at  particular  times.  The 
climatological  work  includes  maps  of  the  world  on  a  fairly  large  scale, 
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showing  the  mean  distribution  of  the  year,  on  a  smaller  scale  for  the  mean 
distribution  of  every  month.  Special  maps  on  a  very  much  larger  scale 
are  given  for  Europe,  North  America,  the  circumpolar  region  to  50°  N., 
the  United  States,  the  British  Islands,  India,  South  Africa,  and  Eastern 
Australia.  In  each  case  suoh  maps  are  given  for  the  annual  and  the 
monthly  distribution  of  temperature  and  of  rainfall,  while  for  most  of  them 
the  normal  distribution  of  pressure  is  treated  in  equal  detail.  Several 
hundred  maps  are  thus  accounted  for,  but  in  addition  there  are  special 
maps  of  climate  zones,  of  isanomalous  temperatures  (showing  how  far 
the  temperature  at  eaoh  point  differs  from  the  theoretical  temperature 
which  would  prevail  if  theTe  were  no  disturbing  interactions  between 
land  and  sea),  and  special  large-scale  charts  of  wind-direction  over  the 
ocean  at  opposite  seasons.  Perhaps  the  most  striking  and  self-explana- 
tory of  all  the  exquisitely  coloured  plates  in  the  atlas  are  those  showing 
the  distribution  of  sunshine  and  cloud  for  the  year  and  for  every  month. 
The  sunny  regions  stand  out  in  clear  blue  separated  and  surrounded  by 
the  regions  of  clouds,  which  deepen  in  tints  of  brownish  grey  towards 
the  poles,  the  whole  presenting  a  series  of  belts  and  spots  curiously  like 
those  of  the  planet  Jupiter. 

The  weather  maps,  necessarily  less  numerous,  are  even  more  interest- 
ing, for  they  are  less  familiar  than  climate  maps.  Here  selection  had 
to  be  exercised,  and  the  compilers  and  editor  deserve  congratulation  for 
their  judgment  Maps  are  given  of  the  chief  storm-tracks  of  the  world, 
showing  the  relative  frequency  of  the  storms.  Special  regions  where 
cyclonic  storms  are  particularly  frequent,  as  in  Western  Europe,  or  severe, 
as  off  the  West  Indies,  Madagascar,  in  the  China  sea,  the  South- Western 
Pacific,  and  the  Missouri-Ohio  valleys,  are  given  on  a  larger  scale  and  for 
different  seasons.  There  are  also  many  maps  showing  the  conditions  at 
specially  interesting  times  over  well-known  regions,  such,  for  example, 
as  the  day  of  highest  and  that  of  lowest  recorded  pressure  over  the 
British  Islands,  the  month  of  lowest  and  that  of  highest  mean  tempera- 
ture ever  recorded  in  Europe,  and  the  like. 

Directions  for  reading  the  maps  and  a  full  description  of  each  map 
are  given  in  the  introductory  letterpress,  and  at  the  end  as  appendices 
are  a  list  of  the  meteorological  services  of  the  world  and  their  publica- 
tions, a  well-selected  Bibliography  carefully  classified,  a  glossary  of 
meteorological  terms,  and  some  useful  tables. 

Only  one  great  region  of  the  world  is  totally  negleoted.  Every  map 
of  the  world  terminates  nebulously  to  the  south,  and  there  is  not  a  single 
map  of  the  distribution  of  pressure,  temperature,  or  precipitation  over 
the  south  polar  area.  The  absolute  ignorance  which  reigns  as  to  the 
physical  geography  of  the  antarctic  regions  has  never  been  more  plainly 
expressed  than  in  this  compulsory  exclusion  of  all  data.  It  is  to  be  hoped 
that  the  reception  of  the  Atlas  will  justify  many  new  editions,  in  which 
the  approaching  unveiling  of  the  antarctic  will  demand  more  and  more 
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south  polar  maps,  and  contribute  to  tbe  elucidation  of  the  atmospheric 
geography  of  the  world. 

Other  volumes  of  the  Physical  Atlas  are  in  preparation,  and  will 
appear  as  each  is  completed.  They  will  deal  with  Geology,  Orography 
and  oceanography,  Botany,  Zoology,  Ethnography  and  demography,  anc 
General  cosmography  and  terrestrial  magnetism. 
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By  GEO.  G.  CHISHOLM,  M.A.,  B.So. 

Of  all  the  commercial  missions  to  which  the  immediate  prospect  of  the 
development  of  the  resources  of  China  by  modern  methods  has  recently 
given  rise,  the  most  fully  equipped  and  that  with  the  most  extensive  and 
elaborate  programme  is  that  organized  by  the  Chamber  of  Commerce  oi 
Lyons,  and  the  report  published  by  the  director  of  this  mission,  Mr. 
Henri  Brenier,*  is  of  corresponding  interest  and  value. 

In  organizing  the  mission,  the  Lyons  Chamber  of  Commerce  had  the 
active  assistance  of  those  of  five  other   towns,  Marseilles,   Bordeaux, 
Lille,  Roubaix,  and  Roanne,  and  the  members  of  it  included  representa- 
tives of  all  the  most  important  branches  of  the  national  activity.     They 
numbered  twelve  in  all,  including  the  director,  the  doctor,  and  Mr. 
Rocher,  the  well-known  member  of  the  French  consular  staff  in  China, 
who  was  associated  with  the  mission  by  the  French  Government.     The 
mission  was  immediately  prompted  by  the  treaty  of  Shimonoseki  at  the 
conclusion  of  the  Japo-Chinese  war,  and  set  out  on  September  15,  1895, 
just  five  months  after  the  signing  of  that  treaty.     The  last  members  to 
return  reached  Marseilles  in  the  same  month  in  1897.    The  intervening 
months  were  devoted  to  journeys  in  French  Indo-China  and  the  neigh- 
bouring provinces  of  China,  but  including  very  extensive  journeys  in 
the  province  of  Sechuan  up  to  its  western  and  north-western  limits. 
These  journeys  were  not  made   by  all    the   members  of  the   mission 
together.     From  time  to  time  the  mission  was  broken  up  into  separate 
parties  to  make  inquiries  along  different  routes,  or  to  enable  members 
representing  particular  branches  of  industry  to  make  a  special  examina- 
tion of  the  regions  of  more  peculiar  interest  from  the  point  of  view  of 
those  industries. 

The  first  part  of  the  report  contains,  besides  a  general  introduction 
and  other  preliminary  matter,  accounts  of  the  various  journeys  made  by 
the  members  of  the  mission,  while  the  second  part  is  made  up  of  com- 
mercial reports  on  Tongking  (with  some  notes  of  commercial  interest 
with  regard  to  other  parts   of  French   Indo-China) ;  on   the  separate 

*  *  La  Mission  Lyonnaise  d'Exploration  Comuiercialo  en  Chine,  1895-1897.*    Lyooft, 
1898.     8vo.    One  volume  in  two  part*,  pp.  xxxvi.,  :teti.  and  470. 
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provinces  Tuonan,  Kweiehu,  and  Sechuan ;  on  Hongkong,  Canton,  and 
Hankau  ;  on  mines  and  metallurgy ;  on  silk ;  on  cotton  and  cottons ;  on 
oils  and  fatty  substances ;  and  on  the  Chinese  monetary  system,  followed 
by  an  appendix  containing  notes  on  various  points,  and  a  chapter  em- 
bodying general  conclusions. 

The  volume  is  illustrated  by  a  large  number  of  excellent  engravings, 
mainly  from  photographs  taken  by  the  mission,  and,  in  addition  to  a 
sheet  showing  road  profiles,  there  are  eight  maps  on  various  scales. 
One  of  these  is  an  economic  map  of  China  indicating  the  relative  im- 
portance of  the  dependencies  of  the  chief  commercial  centres  of  distribu- 
tion and  collection,  another  indicates  the  products  and  means  of 
communication  in  Indo- China,  a  third  shows  the  distribution  of  seri- 
culture in  Sechuan,  a  fourth  (on  a  large  scale)  the  rapids  of  the  Bed 
river  (Song-koi)  between  Yenbai  and  Laokai,  and  the  other  four  are 
maps  of  the  provinces  most  thoroughly  examined  by  the  members  of 
the  mission,  these  last  (on  the  scale  of  1 :  2,500,000,  or  1 :  2,600,000) 
showing,  besides  the  physical  features,  the  routes  followed,  the  chief 
products  of  different  districts,  and  in  some  oases  the  extent  of  the  river 
navigation.  On  this  head  a  good  deal  of  new  information  was  collected 
by  the  mission,  and  on  the  maps  this  is  partly  indicated  by  anchors  of 
different  form ;  but,  unfortunately,  the  meaning  of  these  different  anchors 
is  not  stated  under  the  explanation  of  the  conventional  signs,  so  that 
one  has  to  guess  it  or  collect  it  from  a  search  of  the  text,  for  which  one 
has  not  the  assistance  of  an  index. 

The  value  of  such  a  work  as  this  consists  mainly  in  its  details,  which 
cannot  be  summarized,  but  it  may  be  worth  while  to  call  attention  to 
two  or  three  new  or  newly  discovered  facts  to  be  found  in  its  pages. 
The  two  principal  geographical  discoveries  which  Mr.  Brenier  claims 
for  the  mission — the  ascertainment  of  the  fact  that  the  Patu-ho,  or  upper 
Hungshui,  which  he  designates  as  the  middle  branch  of  the  Si-kiang, 
forms  for  about  125  miles  the  boundary  between  the  provinces  of  Kwei- 
chu  and  Kwang-si  (pt.  i.  p.  88),  and  the  final  determination  of  the  fact 
that  the  Kuchu-ho,  or  river  of  Luichou-fu,  is  the  true  heads  t  re  am  of  the 
Si-kiang,  in  so  far  as  it  carries  down  a  greater  volume  of  water  than 
any  of  its  rivals  (pt.  i.  p.  328) — have  already  been  briefly  noticed  in  the 
Journal  (vol.  xi.  pp.  179,  180).  In  western  Sechwan  some  members  of 
the  mission,  in  going  from  Kwan-hsien  to  Tatsien-ln,  or  more  precisely 
between  Tien-tsuen  (near  Yachu-fu)  and  Luting  on  the  Tung-ho, 
followed  a  road  that  had  never  been  taken  by  any  Europeans  before — 
and  (says  Mr.  Brenier)  with  good  reason,  for  it  was  ail  through  the 
most  difficult  mountainous  and  forest-clad  country,  in  which  the  chairs 
of  the  party  were  broken,  two  thermometers  smashed,  and  one  of  the 
party  nearly  precipitated  to  the  bottom  of  a  ravine.  Among  the  present 
signs  of  the  times  in  China,  Mr.  Brenier  mentions  that  the  emperor  has 
recently  signed  a  decree  whioh  completely  reforms  the  basis  of  the 
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examinations  on  the  results  by  whioh  the  entrance  to  official  life 
depends,  ordaining  that  in  future  the  candidates  shall  be  examined  in 
the  European  sciences.  This,  remarks  Mr.  Brenier,  may  have  incalcu- 
lable consequences,  and  as  one  result  of  this  modern  tendency  he  quotes 
the  following  recent  examination  question  :— 

"The  tea  trade  is  important,  and  occupies  a  considerable  number  of  people. 
Indicate  the  means  by  which  that  trade  might  bs  improved  in  such  a  manner  as  to 
bring  the  profits  to  the  Caine*e  instead  of  to  foreigners*'  (pt.  i.  pp.  214,  215) 


question  of  a  kind  that  might  fairly  be  expected  in  the  projected 
university  of  Birmingham. 

Most  of  the  oversights  that  occur  here  and  there  in  the  volume  are 
of  such  a  nature  as  to  mislead  no  one,  and  among  these  we  may  include 
the  statement  that  the  central  parts  of  Sechuan  are  very  thinly  peopled 
(tres  peu  peuplees,  pt.  ii.  p.  233) — a  statement  which  is  expressly  con- 
tradicted elsewhere  in  the  book  (as  on  p.  256,  n.),  and  whioh  seems  to 
have  arisen  from  the  unintentional  and  unobserved  duplication  of  the 
first  syllable  in  ppuplees.  Another  slip,  if  slip  it  is,  is  mora  perplexing, 
as  it  leaves  the  reader  in  doubt  on  a  point  of  some  importance.  It  is 
stated  (pt.  ii.  p.  101,  n.)  that,  including  charges  for  transhipment, 
insurance,  etc.,  but  excluding  customs  duties,  the  cost  of  carriage  from 
Hong-kong  to  Mungtse  (or  Mengtse)  by  the  Bed  Biver  route  is  225 
franca  per  ton,  but  the  context  seems  to  show  that  not  Mungtse,  but 
Yunnan-fu  is  meant. 

The  new  botanical  work  which  Dr.  Bretschneider  has  paid  us  the 
compliment  to  publish,  like  most  of  his  previous  works  in  English,  is 
a  large  book  in  two  volumes,  but  paged  consecutively.  Its  scope  is 
sufficiently  indicated  by  the  fail  title  given  below.*  Under  the  names 
of  the  different  persons  who  have  added  to  our  knowledge  of  Chinese 
botany  in  any  way,  whether  as  travellers,  scientific  botanists,  gardeners, 
or  nurserymen,  from  Marco  Polo  downwards,  it  notes  the  additions 
which  they  have  made,  and  it  furnishes  also  longer  or  shorter  bio- 
graphical notes  as  to  the  persons  to  whom  we  are  thus  indebted.  The 
notices  of  Bobert  Fortune  and  Pere  Armand  David  among  others  are 
particularly  full  and  interesting.  The  arrangement  is  partly  chrono- 
logical, but  the  different  travellers,  etc.,  are  also  grouped  according  to 
nationality,  or  according  to  the  nationality  of  the  expedition  to  whioh 
they  were  attached.  The  copy  which  the  author  has  presented  to  the 
Society  contains  one  or  two  manuscript  additions  by  the  author,  as  well 
as  corrections  of  the  typographical  errors  noted  at  the  end  of  the  second 
volume. 


*  •  History  of  European  Botanical  Discoveries  in  China.'  By  E.  Bretschneider,  M.D., 
late  Physician  to  the  Russian  Legation  at  Peking,  Corresponding  Member  of  the  French 
Institute,  etc.  London:  Sampson  Lo^v  (printed  at  St.  Petersburg),  1898.  8vo, 
pp.  11G8. 
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The  volume  on  the  province  of  Chekiang,*  whioh  has  been  oompiled 
by  Dr.  Carl i,  avowedly  contains  nothing  new,  but  it  is  the  most  complete 
account  of  this  province  that  has  been  published.  As  the  title  indicates, 
it  is  primarily  a  study  in  economic  geography.  It  may  be  looked  upon 
as  a  companion  volume  to  Riehthofen's  *  Schantung,'  having  been  prepared 
to  draw  the  attention  of  the  people  of  Italy  to  the  region  in  which  the 
Italian  Government  is  now  seeking  to  secure  a  settlement  on  Sanmun, 
or,  as  Dr.  Garli  uniformly  spells  it,  Sanmen  f  bay,  to  obtain  a  concession 
for  a  railway  connecting  that  bay  with  Poyang  lake  in  the  adjoining 
province  of  Nganhwei,  and  in  other  ways  to  establish  an  Italian  sphere 
of  influence.  It  opens  with  an  introduction  (pp.  1-71)  giving  an 
account  of  Chinese  relations  with  the  Western  world,  and  latterly  Japan, 
from  the  time  of  the  first  Portuguese  expedition  in  1516.  In  this 
section  it  may  be  noted  that  in  more  than  one  place  (pp.  15,  58,  67,  etc.) 
a  recognition,  not  always  aocordel  by  foreigners,  is  paid  to  the  liberal 
spirit  of  English  commercial  policy.  It  is  pointed  out,  indeed  (p.  59), 
that  a  different  policy  has  recently  been  followed  on  the  parts  of  the 
Chinese  empire  adjoining  British  territory,  as,  for  example,  in  the  region 
bordering  on  Burma,  with  respect  to  which  the  British  have  secured  for 
themselves  similar  privileges  to  those  obtained  by  the  French  in  their 
territories  in  Indo-China ;  but  it  may  be  observed  that  such  privileges 
wear  a  different  aspect  where  the  front  door  for  commerce  is  kept  open, 
as  at  Rangoon,  from  that  which  is  presented  where  the  front  door  is 
more  or  less  closed,  as  at  Haifong  or  Hanoi. 

This  introduction  is  followed  by  a  general  account  of  the  province 
of  Chekiang,  and  that  by  a  section  on  money,  weights,  and  measures, 
and  the  interpretation  of  statistical  data.  On  this  head,  while  paying 
a  warm  tribute  to  the  publications  of  the  Imperial  Maritime  Customs, 
it  draws  attention  (p.  89),  as  is  also  done  in  the  report  of  the  Lyons 
Mission  (vol.  ii.  p.  175),  to  .the  misleading  character  of  the  statistical 
reports  of  that  body  in  respect  of  the  trade  of  Hong-kong,  which  is  all 
olassed  as  British.  Dr.  Carli  suggests  that  it  would  be  easy  and  much 
better  to  name  in  connection  with  the  Hong-kong  trade  the  European  (or 
other)  port  of  destination  or  origin  of  that  trade,  adding  "  via  Hong- 
kong." 

There  then  follows  a  chapter  on  the  four  principal  rivers  of  Chekiang, 
giving  particulars  with  regard  to  the  navigation  both  of  the  main 
streams  and  their  tributaries,  and  the  principal  products  conveyed  on 
them.  This  is  succeeded  by  one  on  the  coasts  of  the  province,  another 
on  the  means  of  communication  apart  from  the  rivers,  another  on  the 
general  products  of  the  province,  and  separate  chapters  on  the  three  treaty 


*  'II  Ce-kiaog,  Studio  geografico-economico  del  Dr.  Mario  Carli.'    Rome,  1899. 
8vo,  pp.  xx.,  278. 

f  The  name,  it  is  stated,  means  "  Three  Harbours." 
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ports  of  Hang-chu,  Ning-po,  and  Wen-chu,  and  their  trade.  Last] 
there  is  a  statistical  appendix,  including  the  tariff  annexed  to  the  trea 
of  October  26,  1866,  between  Italy  and  China.  A  map  on  the  scale 
1 :  500,000,  based  chiefly  on  that  in  the  report  for  1882  of  the  Imperi 
Maritime  Customs,  is  attached  to  the  volume.  There  is  no  index,  but 
very  full  table  of  contents  and  numerous  marginal  headings  facilita 
reference.  There  are  frequent  citations  of  authorities,  but  these  for  il 
most  part  are  not  precise,  and  include  even  such  vague  and  unsatisfacto] 
references  as  '  Consular  Beports,  Washington,'  and  *  Diplomatic  as 
Consular  Beports  on  Trade  and  Finance,  Annual  Series '  (without  an 
number). 


•THE  INTERNATIONAL  GEOGRAPHY.' *-REVIEW. 

By  Major  L.  DARWIN. 

This  work  represents  a  new  and  valuable  departure  in  geographical 
literature.  A  number  of  prominent  authors  have,  no  doubt,  often  com- 
bined together  to  produce  some  important  work,  but  this  is  probably 
the  first  geographical  text-book  which  has  been  compiled  in  this 
manner.  Space  forbids  an  enumeration  of  the  different  writers,  but  a 
sample  taken  at  random  will  suffice  to  indicate  the  character  of  the 
whole  work.  Looking  in  the  list  of  authors  under  a  single  letter  of 
the  alphabet,  we  find  that  Sir  W.  MacGregor  writes  on  New  Guinea,  of 
which  he  was  governor ;  Sir  Clements  Markham,  president  of  the  Boyal 
Geographical  Society,  writes  on  Ecuador,  Peru,  and  Bolivia ;  Mr.  Mason, 
the  collaborator,  with  Mr.  B.  H.  Chamberlain,  of  Murray's  Guide  to 
Japan,  gives  an  account  of  that  country;  Captain  Mockler-Ferryman 
describes  Nigeria,  a  country  he  has  studied  on  the  spot ;  Dr.  T.  Muir, 
the  Superintendent  of  Education  in  the  Cape  Colony,  writes  on  the 
Cape ;  Dr.  II.  R.  Mill,  the  editor,  discusses  the  principles  and  progress 
j  of  geography,  land  forms,  the  United  Kingdom,  etc. ;  Sir  John  Murray 

writes  on  the  Oceans,  and  the  Antarctic  Begions ;  and  Mr.  Myres 
describes  Tripoli.  In  fact,  the  list  of  authors  is  alone  sufficient  to 
guarantee  the  great  value  of  the  work.  The  book  is  divided  into  two 
parts:  the  first,  of  about  120  pages,  deals  with  "the  principles  of 
geography  and  their  applications  in  the  most  general  sense " ;  the 
second,  of  over  900  pages,  includes  a  description  of  all  the  countries  of 
the  world,  each  written  by  a  writer  with  special  knowledge  of  the 
locality  in  question. 

The  first  of  those  parts  is  perhaps  almost  too  condensed,  though  it 
must  be  admitted  that  the  allotment  of  space  in  such  a  work  is  an 
exceedingly  difficult   task.     There   are   numberless   persons   to  whom 

*  'The  International  Geography,  by  Seventy  Authors/   Edited  by  Dr.  H.  R.  MUL 
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books  of  travel  are  the  most  fascinating  reading,  but  who  can  with 
difficulty  he  induced  to  study  geography  systematically;  and  the 
-editor  may  have  been  right  in  not  straining  the  patience  of  such 
students  by  too  long  a  preliminary  investigation  of  principles  before 
passing  on  to  the  actual  description  of  the  oountries  themselves.  In 
addition  to  the  articles  already  mentioned,  Dr.  Downing  treats  of 
mathematical  geography,  and  gives,  amongst  other  information,  a  short 
description  of  the  chief  methods  of  map  projection ;  Mr.  Bavenstein 
writes  on  maps  and  map  reading ;  Dr.  Gregory  gives  a  brief  but  in- 
teresting account  of  the  theories  whioh  have  been  put  forward  by 
various  authors  to  account  for  the  "  plan  of  the  earth,"  or  the  main 
distribution  of  land,  water,  and  mountain  chains ;  climate  and  atmo- 
sphere are  dealt  with  by  Mr.  H.  N.  Dickson ;  the  distribution  of  living 
•creatures  by  Prof.  J.  Arthur  Thomson,  and  of  mankind  by  Mr.  A.  H. 
Eeane;  and  Dr.  J.  Scott  Keltie  discusses  political  and  applied  geo- 
graphy. 

In  the  second  part,  each  country  is  described  by  "an  experienced 

traveller,  a  resident,  or  a  native,"  in  the  following  order :  general 
•configuration,  climate,  natural  resources,  fauna,  flora,  inhabitants, 
manufactures  and  trade,  political  divisions,  and  statistical  information. 
The  fact  that  all  the  articles  are  written  with  that  vividness  which  is 
only  possible  when  they  flow  from  the  pen  of  one  who  has  actually 
travelled  in  the  countries  he  describes,  certainly  makes  these  systematic 
descriptions  both  more  attractive  and  more  valuable  than  the  ordinary 
editor-compiled  geographical  hand-books. 

Thus  the  very  nature  of  the  book  almost  defies  criticism  as  a  whole ; 
for,  if  any  section  is  to  be  criticized  with  any  effect,  it  must  be  by  an 
-expert  of  experience  equal  to  that  of  the  author  of  that  part ;  and  to 
•collect  such  an  array  of  critics  would  be  a  task  comparable  in  difficulty 
to  the  compilation  of  the  volume.  I  should  like  to  have  seen  this 
volume  accompanied  by  an  atlas,  of  exaotly  the  same  size,  and  giving 
<dl  the  names  of  places  mentioned,  with  but  comparatively  few  others. 
As  a  text  book,  it  is  sufficiently  valuable  to  justify  the  publication  of  a 
collection  of  maps  specially  designed  to  assist  the  reader;  and  the 
reader  would  best  be  assisted  by  not  having  to  searoh  for  one  name 
amongst  a  crowd  of  others.  The  editor  tells  us  in  the  opening  page 
that  the  size  of  the  volume  has  been  kept  within  its  present  limits  by 
**  sacrificing  such  details  as  may  be  found  better  expressed  in  the  maps 
of  an  atlas.1'  This  is  a  perfectly  sound  principle,  which  has  not  been 
quite  sufficiently  attended  to  by  all  the  authors,  and  whioh  would  be 
more  easily  followed  if  the  book  were  accompanied  by  an  atlas  to  match. 
For  instance,  Mr.  James  Bryce,  who  is  generally  a  perfect  master  in 
the  art  of  geographical  description,  tells  us,  in  an  article  to  which 
many  readers  will  turn  at  once,  that  the  Transvaal  is  "  bounded  on 
the  east  by   Portuguese  East  Africa " ;    a  fact  which  the  student  of 
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geography  should  learn  to  read  at  a  glanoe  from  a  map,  and  not  from 
written  description.  One  last  criticism  may  perhaps  be  suggested.  I 
appears  to  me  that  some  geographers  are  under  the  impression  tha 
their  science  is  dignified  by  the  introduction  of  technical  terms,  an 
fail  to  recognize  that  the  invention  of  a  new  scientific  word  is  always 
positive  evil,  to  be  avoided  if  possible.  But  this  is  a  controversia 
point,  to  pursue  which  would  probably  have  no  other  effect  than  t 
bring  me  under  the  censure  of  one  or  two  of  the  many  prominent  geo 
graphical  authors  of  this  most  valuable  volume. 
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j  The  Caves  Of  Yorkshire. — Notes  on   tbe  caves  of  a   portion   of  the  West 

]  Riding  of  Yorkshire  are  contributed  by  Mr.  S.  W.  Cuttriss  to  the  Proceedings  of 

J  the    Yorkshire   Geologic  and  Polytechnic  Society  (N.S.,  vol.   xiii.  pt.  4).     Mr. 

•  Cuttriss  divides  the  area  under  consideration  into  three  geological  divisions,  viz.  the 

I  Yoredales,  the  southern  Carboniferous  (between  the  upper  and  middle  Craven  faults), 

and  the  main  Carboniferous  within  certain  limits.  The  present  notes  are  concerned 
with  the  last-named  section,  which  is  the  most  interesting  as  a  field  for  studying 
the  action  of  water  on  limestone,  and  the  effect  of  the  underground  watercourses, 
on  the  general  drainage  of  the  district.     The  Leek  Fells,  Kingsdale,  Chapel-le-dale 

!and  Ribblesdale  fall  within  its  limits.    The  contrast  between  the  caves  of  this 
section  and  those  of  the  southern  Carboniferous  is  very  marked,  especially  by  the 
I  almost  universal  presence  in  the  former  of  an  active  drainage  channel,  and  the 

I  abundance  of  pot-holes,  which  are  entirely  absent  in  the  latter.    The  caves  may  be 

.;  classed  as  caves  of  engulfment  and  caves  of  debouchure,  only  the  former,  with  one 

"'  exception,  occurring  in  the  Leek  Fell  and  Kingsdale  districts ;  while  in  Chapel-le- 

dale  and  Ribblesdale  the  principal  caves  are  those  of  debouchure,  which  far  exeeed 
{  the  others  in  number.    Caves  of  engulfment  are  usually  low  and  soon  terminate, 

;  either  in  a  pool  or  the  side  of  a  pot-hole,  or  by  the  roof  descending  to  the  water  or 

!  to  the  loose  stones  which  obstruct  the  channel.    Caves  of  debouchure  have  usually 

i  commodious  entrances.    In  the  whole  district  only  three  caves  are  known  to  Mr. 

Cuttriss  in  which  it  is  possible  to  complete  the  journey  from  daylight  to  daylight, 
and  each  of  these  ends  in  a  pot-hole.  The  latter  part  of  the  paper  is  devoted 
to  these  holes,  which  are,  Mr.  Cuttriss  says,  of  far  greater  interest  than  the 
caves.  In  1896  he  formed  one  of  a  party,  including  Mr.  E.  Calvert,  which  completed 
the  survey  of  Gaping  Ghyll,  first  explored  by  M.  Martel  (Journal,  vol.  x.  p.  509) 
in  1895,  at  which  date  Mr.  Calvert's  preparations  were  actually  in  progress.  A  still 
deeper  hole  than  Gaping  Ghyll  is  Rowten  Pot  in  Kingsdale,  which  was  first 
descended  (after  several  unsuccessful  attempts)  by  Mr.  Cuttriss  and  several  friends 
in  July,  1897.  About  100  feet  from  the  surface  a  natural  bridge  spans  the  gully, 
while  at  235  feet  the  bottom  of  the  main  chasm  is  reached,  after  two  waterfalls 
have  been  passed.  Lower  down  other  waterfalls  occur,  while  the  lowest  point  of 
all,  365  feet  below  the  surface  and  more  than  20  feet  below  the  bottom  of  the 
valley  itself,  is  reached  by  winding  passages.  The  whole  undertaking  occupied 
over  fourteen  hours.     Diagrams  and  photographic  views  illustrate  the  paper. 

Ancient  Settlement  in  Kerry. — In  the  Transactions  of  the  Royal  Irish 
Academy  (vol.  xxxi.  pt.  7),  Mr.  It.  A.  Stewart  Macalister  gives  the  results  of  a 
careful  survey,  made  during  three  extended  visit*,  of  an  interesting  group  of  ancient 
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ruins  on  the  coast  between  Ventry  harbour  and  Dan  more  head,  about  10  miles 
from  Dingle.  Although  in  many  respects  of  unique  importance,  these  remains 
have  met  with  comparatively  little  attention,  the  only  printed  attempt  to  give 
a  general  description  of  the  site  being  that  of  Da  Noyer  (1858).  Even  the 
recently  published  25-inch  Ordnance  Survey  map  indicates  only  a  portion  of  the 
existing  remains.  Taking  this  map  as  a  basis,  Mr.  Macalister  surveyed  the  site 
field  by  field,  and  constructed  a  map  including  every  ancient  structure  of  any 
importance,  much  care  being  taken  to  distinguish  these  from  buildings  of  possibly 
recent  date.  In  the  first  part  of  the  paper  the  writer  describes  in  turn  each  of  the 
structures  examined,  while  in  the  remaining  sections  he  discusses  the  character  of 
the  settlement,  its  probable  inhabitants  and  date,  and  so  forth.  While  not  entirely 
coinciding  with  Du  Novels  views,  which  regarded  the  settlement  as  a  primitive 
pagan  city,  Mr.  Macalister  more  decidedly  negatives  the  idea  that  it  was  a  laura  of 
Christian  monks,  from  which  it  differs  in  several  important  respects,  notably  in 
the  existence  of  multiple  "clochans,"  which  point  unmistakably  to  family  life. 
Although  the  structures  bear  abundant  signs  of  defensive  considerations,  there  is 
nothing  to  imply  corporate  organization  or  combination  for  purposes  of  protection, 
the  separate  groups  probably  living  in  mutual  suspicion.  As  regards  the  in- 
habitants, little  light  is  thrown  by  the  study  of  the  modern  population  of  the 
district,  as  there  is  no  proof  of  historic  continuity ;  nor  is  much  help  afforded  by 
the  present  nomenclature  or  by  local  tradition,  which  is  extremely  meagre. 
Although  a  continuous  development  of  the  early  structures  is  noticeable,  there  is 
an  unbridged  gap  between  the  latest  of  these  and  the  cabin  of  the  modern  peasant. 
From  the  evidence  of  the  remains  themselves,  Mr.  Macalister  concludes  that  the 
people  kept  sheep  and  goats,  eating  the  flesh  and  spinning  the  wool ;  hunted  rabbits 
and  hares,  and  probably  boars ;  and  cultivated  grain.  He  found  evidence,  not  before 
.  noticed,  that  the  settlement  existed  after  the  introduction  of  Christianity,  though 
there  are  certain  indications  that  the  new  religion  was  at  first  contaminated  with 
the  mysteries  of  the  ancient  belief*.  He  therefore  concludes  that  the  "  clochan  " 
period  of  the  settlement  begins  from  a  date  somewhat  anterior  to  the  introduction 
of  Christianity,  extending  however  down  to  a  comparatively  recent  date  in  the 
middle  ages.  The  "  duns,"  or  great  forts,  which  are  found  at  the  two  extremities 
of  the  settlement,  are  regarded  as  originally  belonging  to  the  series  of  fortified  head- 
lands, due  to  an  ancient  race  much  older  than  the  people  by  whom  the  bulk  of  the 
structures  were  made.  The  writer  concludes  with  criticism  of  the  course  at  present 
pursued  with  regard  to  these  and  similar  ancient  remains. 

Festival  of  the  Geographical  Association  at  the  University  of  Vienna. 

— On  October  28  last,  the  Geographical  Association — the  oldest  scientific  institu- 
tion of  its  kind  among  Vienna  University  students — celebrated  the  twenty-fifth 
year  of  its  existence  by  a  gathering  in  the  buildings  of  the  University.    The 
Association  publishes  an  Annual  Keport,  in  which  the  most  valuable  of  the  papers 
read  at  the  meetings  are  printed;  while  by  exchange  with  kindred  institutions-, 
throughout  the  world,  as  well  as  by  presentations  and  purchase,  it  has  accumu- 
lated a  library,  which  is  a  valuable  aid  to  geographical  study.    In  addition  to 
those  more  immediately  interested,  including  Profs.  Penck  and  Tomaschek,  and 
Colonel  Hartl,  lately  called  to  the  chair  of  geodesy  at  the  Vienna  University,  there- 
were  present  at  the  festival  a  representative  of  the  Ministry  of  Education;  Prof. 
Suess,  President  of  the  Imperial  Academy  of  Sciences ;  Prof.  Neuman,  Rector  of 
the  University ;  and  many  past  members  of  the  association.    After  introductory 
addresses,  a  paper  was  read  by  Dr.  Robert  Sieger  on  "  Anthropo-geographical 
Problems  in  the  Alps,"  in  which  the  relation  between  the  form  of  the  surface  and 
the  course  of  roads  and  boundaries  was  dealt  with  in  a  systematic  manner.    The- 
proceedings  terminated  with  a  social  gathering. 

2x2 
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ASIA. 

Return  of  Captain  Deaay. — Captain  Deasy  has  returned  from  Central  Asia 
to  India,  where,  he  informs  us,  he  is  now  engaged  in  working  out  the  results  of  his 
surveys  at  the  headquarters  of  the  Survey  of  India  at  Dehra  Dan.  There  is  reason 
to  believe  that  they  will  bring  about  many  improvements  in  the  maps  of  the 
countries  traversed  by  him.  We  hope  to  have  from  him  a  detailed  account  of  his 
travels  on  his  arrival  in  this  country. 

M.  de  Dtfchy's  Journey  in  the  Caucasus,  1898.— Our  honorary  correspond- 
ing member,  M.  Maurice  de  Dechy,  last  year  renewed  his  explorations  in  the  Caucasus, 
accompanied  by  Dr.  Hollos  as  botanist,  Dr.  Papp  as  geologist,  and  a  Tyrolean  guide. 
The  first  district  visited  was  that  about  the  sources  of  the  Kuban  in  the  western 
part  of  the  range.  After  some  ascents  by  way  of  the  Chirikol  glacier,  the  travellers 
separated  in  the  Upper  Uchkulan  valley,  M.  de  Duchy's  companions  crossing  the 
range  by  the  Nakhar  pass,  while  the  leader,  accompanied  by  the  guide,  ascended 
the  Gandarai  valley  and  crossed  the  main  ridge  into  the  trackless  wilderness  of 
Abkasia.  Here,  as  further  east  in  the  valleys  belonging  to  the  Ingur  and  Rion 
systems,  the  traveller  is  struck  by  the  wonderful  development  of  the  vegetation, 
while  rushing  streams  are  seen  on  all  sides.  The  main  crest  of  the  range  consists 
of  gneiss,  granite,  and  crystalline  schists,  varying  in  composition  in  different 
localities.  The  way  to  the  Nakhar  pass  (9620  feet)  leads  up  by  a  succession  of 
well-marked  steps  of  granite  and  mica-schist,  with  small  ice-lakes.  The  section 
of  the  main  ridge  between  Elbruz  and  the  Klukhor  pass  shares  the  majestic 
character  of  the  higher  Caucasus,  the  sides  being  precipitous,  and  the  peaks  sharply 
cut,  though  lower  than  those  of  the  central  part  of  the  range.  Important  glaciers 
descend  to  the  narrow  northern  valleys.  The  travellers  met  again  in  the  valley  of 
the  Eluch  (Eodor  system),  and  crossed  the  range  northwards  by  the  Klukhor  pass, 
visiting  some  glaciers  to  the  west,  in  which  direction  they  become  smaller.  The 
projected  ascent  of  some  of  the  peaks  was  prevented  by  the  illness  of  the  guide, 
who  had  to  be  sent  home  to  Tyrol.  A  search  for  fossils  in  the  schists  of  the 
Teberda  and  Kuban,  with  a  view  to  solving  the  problem  of  their  age,  proved 
fruitless.  The  travellers  now  turned  their  steps  eastward,  and  visited  the  moun- 
tains of  Southern  Daghestan.  Here  they  were  struck  with  the  rapid  progress  of 
valley  formation  by  means  of  erosion,  in  which  respect  a  strong  contrast  is  obser- 
vable with  the  state  of  things  in  the  Western  and  Central  Caucasus.  In  the 
narrow  valleys  terraces  are  seen  1500  to  2500  feet  above  the  channels  of  the 
streams,  to  which  they  fall  precipitously.  A  visit  was  paid  to  the  glaciers  of 
the  Bogos  group,  after  which  the  district  was  left  by  the  Baehi-Kodor  pass.  The 
Daghestan  mountains,  which  form,  from  a  tectonic  point  of  view,  a  strongly  indi- 
vidualized unit  in  the  Caucasus  system,  consist  chiefly  of  cretaceous  and  Jurassic 
strata,  the  latter  suddenly  giving  place  southwards  to  the  tertiary  of  the  Sabui 
hills.  Large  collections  of  plants  and  fossils  were  made,  which  await  examination 
-by  experts,  while  M.  de  Dechy  added  largely  to  his  fine  series  of  photographs. 

The  Ancient  Topography  of  Buner,  North-West  Frontier  of  India,— 

At  the  time  of  the  operations  in  Buner  of  the  Malakand  Field  Force,  early  in  1898, 
facilities  were  offered  to  Dr.  Stein,  principal  of  the  Oriental  College  at  Lahore,  to 
carry  out  an  examination  of  the  archaeological  remains  of  the  district,  interesting 
as  forming  a  portion  of  the  ancient  Udyana,  but  till  then  wholly  inaccessible  to 
students.  The  results  of  his  tour  are  deacribed  by  Dr.  Stein  in  a  brochure  issued 
in  1898  at  the  Government  press  at  Lahore.  The  first  section  of  the  paper  is 
taken  up  with  a  personal  narrative  of  the  author's  archaeological  surveys,  with 
descriptions  of  the  ruins  examined.  Of  these,  some  of  the  most  interesting  are 
*hose  which  occupy  a  rocky  spur  above  the  Barandu  river,  near  the  village  of 
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Sunigram.*  The  importance  of  the  site  is  indicated  by  the  massive  construction 
of  the  walls  which  support  the  terraces  and  by  other  architectural  features. 
Although  the  number  of  buildings  now  traceable  at  Panjkotai  is  not  large,  the 
ruins  bear  comparison  in  many  ways  with  the  well-known  remains  at  Takht-i-Bahi 
and  Jamalgarhi,  the  size  of  the  structures  still  above  ground  being  even  more 
imposing.  Jn  the  second  part  of  the  paper  Dr.  Stein  attempts  the  identification  of 
the  sites  examined  with  places  spoken  of  by  the  Buddhist  pilgrims  Fa-hieo,  Hiuen- 
Thsang,  etc.,  whose  writings  form  practically  the  only  authorities  for  the  early 
history  of  the  district.  The  identification  first  proposed  by  Vivien  de  St.  Martin, 
and  since  confirmed  beyond  all  doubt,  of  Mangali  the  ancient  capital  of  Udyana, 
with  Manglaur  in  Upper  Swat,  affords  a  firm  basis  on  which  to  build  conclusions ; 
and  Dr.  Stein  finds  a  striking  correspandence  between  the  three  sacred  spots 
mentioned  in  the  Chinese  accounts  and  the  ruins  examined  at  Panjkotai,  Gumbatai, 
and  Girarai,  the  first-named  representing  the  great  Mahavana  monastery.  Dr. 
Stein  was  unfortunately  unable  to  visit  Mount  Mahaban,  adjoining  the  Chamla 
valley,  which  he  considers  to  have  the  best  claim  of  all  the  suggested  sites  for 
identification  with  the  Aornos  of  the  historians  of  Alexander.  Extensive  remains 
have  been  lately  reported  to  exist  on  the  mountain. 

The  Morphology  of  the  Tian  Shan.— In  the  third  number  of  the  Berlin 
Geographical  Society's  Zeitschri/t  for  1899,  Dr.  Friederichsen  concludes  his  memoir 
on  the  morphology  of  the  Tian  Shan,  of  which  the  first  part  was  noticed  in  the 
Journal  for  October  (vol.  xiv.  p.  443).  The  first  section  of  the  new  instalment 
deals  with  the  hypsometry  of  the  range,  the  whole  of  the  data  at  present  available 
being  arranged  in  tabular  form,  with  statements  of  the  source  from  which  they  are 
derived  and  the  means  of  determination  employed.  At  the  close  of  each  table 
dealing  with  one  of  the  larger  subdivisions  of  the  Tian-Shan,  the  writer  sums  np 
briefly  the  hypsometrical  conditions  of  such  subdivision.  The  general  characteristics 
of  the  whole  range  are  summed  up  at  the  outset  in  the  following  two  conclusions : 
(1)  that,  in  pissing  from  north  to  south,  an  increase  in  all  the  absolute  measure*  of 
height  is  observable,  and  at  the  same  time  a  decrease  in  the  relative  differences 
between  the  valley-floors  and  the  neighbouring  ridges ;  (2)  that  in  the  direction  of 
the  longitudinal  axis  the  values  diminish  from  the  centre  towards  the  east  and  west. 
The  effect  of  these  laws  is  observable  in  relation  to  the  hydrography  and  valley 
systems,  which  form  the  subject  of  the  next  section  of  the  paper.  The  streams  of 
the  Tian  Shan  may  thus  be  divided  into— (I)  those  which  flow  longitudinally  in 
the  direction  of  the  axis  of  the  chain,  in  accordance  with  the  slope  from  the  centra 
towards  the  east  and  west ;  (2)  those  which  flow  perpendicularly  to  the  direction 
of  the  folds,  under  the  influence  of  the  slope  towards  the  bounding  steppes  and 
deserts,  or  of  that  from  the  higher  southern  to  the  lower  northern  portions  of  the 
range.  The  longitudinal  valleys  are  again  divisible  into  two  types.  The  first  are 
of  small  absolute  altitude,  and  the  river-beds  are  cut  directly  into  the  original 
Palaeozoic  rocks ;  the  second  have  their  floors  at  a  high  level,  but  are  bounded  by 
relatively  low  walls,  and  the  streams  flow  over  recent  masses  of  detritus.  These 
recent  deposits  seem  in  some  measure  connected  with  a  former  abundance  of  lakes 
without  outlet,  a  phenomenon  which  is  of  importance  also  for  the  explanation  of 
the  transverse  valleys.  Other  sections  of  the  paper,  of  which  we  can  do  little  more 
than  indicate  the  contents,  treat  of  the  geology  and  climatic  conditions  of  the 
Tian  Shan,  the  part  played  by  the  latter  in  the  determination  of  the  morphologic 
features  being  brought  prominently  forward.    The  chief  climatic  characteristic  of 


*  This  name  is  said  by  Dr.  Stein  to  date  back  to  a  period  preceding  the  Pathan 
occupation  of  the  country. 


662  THE  MONTHLY  RIOORD. 

the  range  is  undoubtedly  its  "continental"  nature, and  the  sharply  pronounced  ooi 
trasts  to  which  this  is  due  exercise  a  preponderating  influence  on  many  phenomeo 
connected  with  the  external  form  of  the  range.  Dr.  Friederichsen's  memoir  mm 
long  remain  the  groundwork  of  all  researches  relating  to  the  Tian  Shan. 

The  Federated  Malay  States.— The  reports  for  the  year  1898  on  tli 
Federated  Malay  States  contain  many  matters  of  interest.  Taken  as  a  whole,  th 
year  was  one  of  prosperity  and  progress.  Tin-mining  is  still  the  principal  industry 
and  the  price  of  this  metal  had  greatly  risen  during  the  year.  The  trunk  rose 
which  connects  Pahang  with  the  western  seaboard,  was  completed  during  the  yeai 
This  important  work,  among  other  things,  has  placed  the  capital  of  Pahang  withii 
an  easy  two  days'  journey  of  Kuala  Lumpur,  and  has  opened  up  a  large  area  o 
country,  which  until  lately  was  practically  inaccessible.  Another  road  is  in  cour* 
of  construction  between  Tras,  on  the  trunk  road,  and  Bentong,  21  miles  in  length. 
This  road  runs  through  a  belt  of  uninhabited  country,  parallel  to  the  main  rang* 
of  the  peninsula,  and  will  serve  to  open  up  a  large  area  of  stanniferous  land 
Mr.  Hugh  Clifford,  the  British  resident  of  Pahang,  urges  the  necessity  of  a  farthei 
construction  of  roads  for  the  benefit  of  the  state.  The  highest  temperature  recorded 
in  the  state  of  Pahang  during  1898  is  93°  Fahr.  at  Pekan  in  November ;  the  lowest 
temperature  being  62°  Fahr.,  in  Euantan,  while  the  mean  temperature  for  the  year 
was  78*6°.  The  seat  of  government  of  this  state  has  been  removed  from  Pekan 
to  Kuala  Lipis,  200  miles  inland.  In  the  state  of  Perak  trigonometrical  surveyor* 
have  been  at  work  on  the  Perak  river ;  progress  has  also  been  made  during  the 
year  in  railway  extension  and  other  public  works ;  good  work  has  also  been  done  in 
tho  new  Forest  Department  of  this  state.  The  170  miles  of  railway  extension  that 
aro  required  to  give  through  traffic  from  the  centre  of  Province  Wellesley  to  Port 
Dickson,  on  the  coast  of  Negri  Sembilan,  will  take,  it  is  expected,  between  five  and 
six  years  to  complete. 

AFRICA. 

Lake  Kivu  and  the  Albert  Nyanza. — We  have  received  the  following 

interesting  letter  from  Mr.  Arthur  H.  Sharp,  dated  "  Toro,Uganda,  August.30, 1899: " 
"  I  have  reached  here  a  few  days  ago,  as  I  hoped,  en  route  for  Khartum  and  Cairo, 
but,  finding  no  communication  open,  and  having  little  time  for  prospecting,  I  am 
reluctantly  obliged  to  return  home  at  once,  leaving  my  great  friend  and  comrade, 

j  E.  S.  Grogan,  to  proceed  via  Albert  Nyanza  to  Wadelai,  and  thence  by  hook  or 

]  crook  down  the  Nile.    Mr.  Coles  will  probably  remember  us  as  unworthy  pupils  in 

1897.  We  can  claim  to  have  travelled  from  Ujiji  overland  to  Usumburu  (north 
end  of  Tanganyika),  thence  by  Rusisi  valley  carefully  mapped  to  Lake  Kivu ;  here 
we  found  a  German  savant,  Dr.  Kandt,  who  has  devoted  three  years  to  Kivu.  He 
has  personally  walked  round  Kivu — 540  miles,  I  think— taking  four  observations 
per  minute,  and  finding  himself  230  yards  out  at  the  end,  or  something  like  that 
So  we  cannot  in  any  way  forestall  his  work.  Continuing  thence  by  east  coast  of 
Kivu  to  the  north  end,  we  reached  the  volcanoes.  I  spent  three  or  four  weeks 
exploring  that  country  ;  thence  to  south  end  of  Albert  Edward  Nyanza,  most  times 

M  in  countries  unexplored  by  Europeans ;  thence  by  east  coast  of  Albert  Edward 

Nyanza  into  Toro.     We  have  found  Lake  Kivu  entirely  incorrect,  and  our  observa- 

l  tions  tally  with  Dr.  Kandt's,  but,  for  reasons  aforesaid,  we  cau't  publish  our  maps. 

The  east  coast  of  Albert  Edward  Nyanza  is  quite  incorrect  in  our  maps,  and  that  I 

!  can  show,  no  other  white  man  having  even  mapped  out  that  side.     We  have  col- 

I  lected  as  many  curios  as  possible  on  this  route,  including  a  dozen  or  so  Batwa 

(dwarf)  bows  and  arrows,  according  to  Dr.  Kandt,  very  scarce  in  Europe.     We  also 

]  came  into  contact  with  Congo  cannibals,  four  of  whom  were  left  in  Mr.  Grogan's 
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bands ;  the  rest  had  fled.    Most  unfortunately,  one  only  has  survived,  and  him  I 
hope  to  get  home." 

Activity  of  the  Egyptian  Public  Works  Department  in  1898 —The 

recently  issued  report  by  Sir  William  Garstin  records  a  large  amount  of  valuable 
work  performed  during  1893  in  the  various  branches  controlled  by  the  Ministry  of 
Public  Works.  Irrigation  naturally  takes  the  first  place,  and  under  this  head  good 
progress  is  reported,  both  with  regard  to  works  already  on  hand  and  to  the  in- 
auguration of  new  improvements.  The  rise  of  the  Nile  took  place  late  in  1898, 
and  though  eventually  no  great  deficiency,  such  as  has  occurred  in  1899,  was 
experienced,  the  need  of  farther  works  in  Lower  Egypt  to  utilize  the  additional 
water-supply  to  be  provided  by  the  great  dam  at  Assuan  was  clearly  demonstrated. 
It  is  therefore  proposed  to  construct  a  new  barrage,  costing  something  under 
£E.500,000,  on  the  Damietta  branch,  so  as  to  give  an  independent  supply  to 
Northern  Gharbieh,  which  in  bad  years  is  especially  liable  to  deficiency.  New 
weirs  are  already  under  construction  immediately  below  the  main  barrage,  which 
has  itself  been  strengthened  by  cement  grouting.  A  report  on  the  great  Nile 
reservoir  works  by  Mr.  W.  J.  Wilson  gives  both  a  sketch  of  the  history  of  the 
project  and  a  description  of  the  Assuan  dam  as  projected,  with  other  associated 
works.  From  a  geographical  point  of  view,  the  report  on  the  newly  formed  Survey 
Department,  which  includes  the  geological  and  other  surveys  formerly  under 
separate  management,  is  of  special  interest.  A  considerable  amount  of  triangulation 
was  carried  out  in  1898  and  the  early  part  of  the  present  year,  both  in  the  delta 
(especially  Northern  and  Eastern  Gharbieb)  and  in  the  Fayum,  The  operations 
are  now  being  performed  with  greater  accuracy  than  has  hitherto  been  the  case. 
The  Geological  Survey  has  also  added  a  large  area  to  that  previously  mapped.  The 
oases  of  Baharia  (Bahrieh),  Farafra,  Dakla,  and  Eharga  have  all  been  surveyed 
on  the  scale  of  1  :  50,000,  and  large  additions  to  geographical  knowledge  made. 
West  of  Farafra  springs  were  found,  and  much-frequented  caravan  tracks  leading 
to  the  oases  of  Siwa  and  Jarabub.  Other  areas  surveyed  include  the  Nile  valley 
south  of  Cairo  and  from  the  First  Cataract  to  Koro&ko ;  the  neighbourhood  of  the 
Fayum ;  a  part  of  the  eastern  desert  adjoining  the  gulf  of  Suez  and  of  the  Sinai 
peninsula  opposite;  and  in  the  north  the  oases  of  Moghara,  west  of  the  Wadi 
Natrun.  Captain  H.  S.  Lyons,  the  director-general  of  the  Survey  Department, 
urges  the  need  of  a  reorganization  of  the  triangulation  section,  and  of  a  separate 
staff  to  commence  the  surveys  of  large  towns. 

Russian  Explorations  south  of  Abyssinia.— The  tenth  number  of  Peter- 

manns  Mitteilungen  reproduces  from  the  Russian  Invalid  the  account  of  explora- 
tions lately  carried  out  by  a  cavalry  officer  named  Bulatovitch,  in  the  mountainous 
region  west  of  the  Omo,  only  partially  explored  by  Cecchi  and  other  travellers, 
who  reached  Kaffa  from  the  north.  The  Russian  officer  is  said  to  have  first 
reached  this  region  in  November,  1896,  and  to  have  made  a  more  extended  journey 
in  1898,  thoroughly  exploring  the  mountain  range  which  forms  the  watershed 
between  the  Omo  and  Sobat  basins,  and  to  which  he  gave  the  name  Czar 
Nicholas  II.  range.  A  sketch-map  is  also  reproduced,  on  which  routes,  presumably 
those  of  Captain  Bulatovitch,  are  inserted,  together  with  the  positions  of  points 
said  to  have  been  fixed  by  him  astronomically.  They  occur,  however,  almost 
entirely  along  the  summit  ridge  of  the  range,  mostly  at  a  distance  from  the  routes 
inserted.  The  range  is  said  to  be  highest  in  its  northern  part,  where  several  peaks 
exceed  10,000  feet  The  central  portion  is  distant  only  20  to  25  miles  from  the 
Omo,  and  rises  to  a  height  of  3000  to  5000  feet  above  the  river.  The  range  inter* 
cepts  the  clouds  brought  by  the  trade  winds,  and  great  quantities  of  rain  fell, 
especially  in  the  central  portion.    Towards  the  south  the  climate  becomes  dryer. 
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The  fall  is  abrupt  towards  the  east,  bat  more  gradual  to  the  west.  The  range  is 
said  to  bear  no  trace  of  volcanic  origin,  although  it  lies  directly  between  dis- 
tricts known  to  consist  of  eruptive  rocks.  Iron  and  copper  and  probably  other 
minerals  occur.  The  Omo  takes  various  names  in  different  parts  of  its  course,, 
being  known  successively  as  Shorum  and  War  before  receiving  the  name 
Nianiam  near  its  mouth.  Below  the  junction  of  the  Gibie  and  Gojeb,  the 
principal  tributaries  from  the  west  are  the  Gumi  and  Eibish.  From  the  western 
side  of  the  range  the  Baro,  Mena,  Kiln,  Sibilima,  and  other  streams,  flow  east 
towards  the  Sobat. 

Exploration  in  Fata  Jallon. — A  journey  of  some  importance  has  lately 
been  made  through  the  less-known  districts  of  Futa  Jallon  by  a  French  colonial 
surgeon,  Dr.  Maclaud.  A  preliminary  report  on  the  journey  appears  in  the 
September  number  of  the  Bulletin  du  Comite  de  VAfrique  Fran^ais*,  which 
body  bore  part  of  the  expenses.  A  sketch-map  of  Dr.  Maclaud's  routes,  originally 
published  by  the  "  Service  Geographique  des  Colonies,"  is  reproduced*  Former 
explorers  in  Futa  Jallon  have,  as  a  rule,  kept  to  the  main  trade  routes,  bat  Dr. 
Maclaud  traversed  the  country  and  neighbouring  districts  in  all  direction?,  from 
Timbo  as  a  centre,  so  that  he  has  added  much  to  our  knowledge.  He  travelled 
almost  without  escort,  relying  for  success  on  the  confidence  inspired  by  his  intimate 
knowledge  of  the  natives  and  their  languages.  Owing  to  the  French  occupation  and 
the  political  rivalry  between  the  native  factions,  Timbo  has  of  late  years  become 
almost  a  desert,  though  the  extensive  groves  of  orange  trees  mark  the  position  of 
former  habitations.  The  natives  of  Futa  Jallon  are  by  no  means,  Dr.  Maclaud  says, 
Peulhs  of  pure  race,  as  was  thought  by  Faidherbe ;  four  distinct  castes,  corresponding 
to  four  invasions,  being  recognizable.  Dr.  Maclaud's  excursions  around  Timbo  have 
shed  light  on  the  hydrography  of  the  various  streams  which  diverge  in  all  directions 
from  the  central  massifs  including  the  Tinkisso  (Niger  basin),  the  Little  Skarsies,. 
the  Bating  or  Upper  Senegal,  the  various  headstreams  of  the  Faleme  and  Gambia, 
and,  lastly,  the  upper  courses  and  branches  of  the  Rio  Grande,  and  other  coast  streams 
of  Portuguese  and  French  Guinea.  The  sources  of  the  Little  Skarsies,  Tinkisso, 
and  of  a  tributary  of  the  Baling  all  lie  in  Mount  Bundu-Aere,  west  of  Timbo, 
within  a  radius  of  less  than  2  miles.  The  Tene,  which  was  formerly  considered 
the  head8tream  of  the  Faleme,  in  reality  joins  the  Bafing,  which  at  the  lowest 
point  reached  by  Dr.  Maclaud  had  a  breadth  of  250  yards.  A  line  of  hills,  2800 
feet  high,  separates  the  valley  of  the  Bafing  from  the  basin  of  the  Faleme,  which 
is  formed  by  the  junction  of  four  important  head-streams  traversing  a  broken  and 
fertile  country.  Dr.  Maclaud  obtained  much  information  respecting  commercial 
routes,  etc.,  and  made  considerable  geological,  botanical,  and  ethnological  collections, 
the  last  including  a  series  of  Fula  and  Mandingo  skulls.  He  also  made  many 
astronomical  observations  and  determinations  of  altitude. 

The  Southern  Districts  of  the  Cameroons.— Within  the  last  two  or  three 

years  some  progress  has  been  made  towards  a  better  knowledge  of  the  southern 
districts  of  the  Cameroons,  to  which,  until  lately,  less  attention  has  been  paid  than 
to  the  more  northern  parts  of  the  territory.  For  the  upper  basin  of  the  Nyong,. 
the  journey  of  Kund  and  Tappenbeck  in  1888  long  remained  practically  the  only 
source  of  information.  In  1897  the  government  decided  to  create  an  important 
military  post  at  the  station  of  Lolodorf,  on  the  upper  Lokunje,  and  from  this  as  a 
centre,  surveys  have  been  made  of  the  surrounding  country.  The  results  have  not 
yet  been  worked  out,  but  meanwhile  Baron  von  Stein,  who  was  for  two  years  in 
charge  at  Lolodorf,  gives,  in  the  Mitteilungen  aus  den  Deutschen  SchutzgebieUn  (1899, 
pt.  3),  a  general  description  of  the  province,  the  limits  of  which  towards  the  south 
and  east  are  still  undefined.    He  has  raid  particular  attention  to  the  native  tribes 
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and  their  numerous  subdivisions,  and  appends  a  rough  sketch-map  showing  their 
several  habitats.  The  hydrography  of  the  region  is  also  roughly  shown,  but  in  a 
manner  which  it  is  quite  impossible  to  reconcile  with  earlier  maps,  such  as  that  of 
the  northern  Bulu  country,  based  on  the  surveys  of  Lieut.  Glisczinski  and  other*,, 
given  in  the  first  number  of  the  same  periodical  for  1899.  From  the  description 
of  Baron  von  Stein,  however,  it  seems  that  considerable  modifications  will  be 
introduced  into  our  maps  when  the  results  of  his  surveys  are  worked  out.  The 
district  of  which  Lolodorf  is  the  centre  lies  east  of  the  strip  of  uninhabited 
primaeval  forest  which  stretches  along  the  coast  Its  western  portion,  as  far  as  the 
Pfalla,  a  southern  tributary  of  the  Nyong,  is  a  more  or  less  hilly  country  covered 
likewise  with  dense  forest,  while  further  east  the  country  is  more  level  and  open. 
The  hilly  districts—composed  chiefly  of  granite,  syenite,  etc. — are  exceedingly  well 
watered,  the  soil  (a  thick  layer  of  humus)  never  becoming  parched  even  after  a 
dry  season  of  three  to  four  months.  The  river-systems  are  those  of  the  Lokunje,. 
Nyong,  and  in  the  extreme  south-east  the  Lobo  or  Jea  (Ja),  a  tributary  of  the 
Sanga.  The  Lokunje  is  said  to  rise  near  the  southern  borders  of  the  Cameroons. 
The  upper  Nyong  is  navigable  for  a  long  distance,  but  lower  down  the  river  is 
much  obstructed  by  rapids.  The  forests  abound  in  valuable  timber,  but  at  present 
rubber  forms  the  only  exploitable  product.  The  supply  yielded  by  Landolphias* 
and  in  some  places  by  Kickxias,  is  likely  to  last  a  long  time.  The  most  primitive 
tribe  is  that  of  the  Bagielli,  or  Bekue  (the  dwarf  tribe  of  Morgen),  but  this  is 
likely  before  long  to  be  absorbed  by  its  neighbours.  A  section  of  the  Bakoko,  in 
the  north,  fall  within  the  influence  of  the  station,  but  the  most  important  tribes 
are  the  Ngomba  and  various  sections  of  the  Pangwe  (Mpongwe)  family,  the  Bule. 
being  the  most  numerous.  There  are  innumerable  subdivisions,  differing  from  each 
other  both  in  language  and  customs. 

Expedition  in  the  Southern  Interior  of  Angola.— It  is  stated  in  Gfobu* 

(vol.  76,  p.  246)  that  an  expedition  started  in  August  from  Mossamedea  for  the 
Eunene  and  Zambezi,  under  the  leadership  of  the  botanist  Dr.  Baum.  The  route 
sketched  out  is  one  leading  from  the  Eoroka  to  the  Kunene  near  Humbe,  and  thence 
north-east  and  east  to  the  Eubango.  It  is  proposed  to  descend  the  last-named 
stream  for  some  distance,  and  then  strike  across  in  about  16  J°  S.  through  an  un- 
explored district  to  the  Zambezi.  The  principal  object  of  the  expedition  is  to 
examine  the  agricultural  and  other  capabilities  of  the  country. 

The  Portuguese  on  the  West  African  Coasts.*— By  the  publication, 

lately  completed,  of  an  English  version  of  Azurara's  famous  Chronicle,  the 
Hakluyt  Society  has  placed  in  the  hands  of  English  readers  tho  most  authentic 
account  which  exists  of  the  great  discoveries  carried  out  by  the  Portuguese  under 
the  auspices  of  Prince  Henry  the  Navigator.  The  editorial  work  has  been  ably 
performed,  and  no  pains  have  been  spared  in  the  endeavour  to  supply  a  complete 
elucidation  of  the  text  by  notes  and  introductory  matter  bearing  on  the  subject* 
The  first  volume  contains  an  interesting  sketch,  by  Mr.  Prestage,  of  the  life  and 
writings  of  Azurara,  to  whom  the  task  of  writing  a  chronicle  of  the  great  deeds  of 
Prince  Henry  was  entrusted  by  the  prince's  nephew,  King  Affonso  the  Fifth. 
The  chronicler  is  said  to  have  entered  the  order  of  Christ — in  which  he  came 
in  time  to  be  commander — as  a  young  man.  Applying  himself  later  to  the  study 
of  letterp,  he  first  became  known  as  an  author  in  1450,  when  his  '  Chronicle  of  the 


*  *  The  Chronicle  of  the  Discovery  and  Conquest  of  Guinea,'  by  Gomes  Eannes  de 
Azurara.  Now  first  done  into  English  by  C.  R.  Beazeley  and  Edgar  Prestage.  Lon- 
don :  Printed  for  the  Hakluyt  Society,  vol.  i.,  1896 ;  vol.  ii.,  1899. 
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ustodiau  i 
do  Guine'  there  id  the  following  year.  The  chronicle,  of  which  two  early  n 
scripts  exist,  was  first  printed  at  Paris  in  1841,  with  an  introduction  and  notes 
by  the  Viscon.de  do  Santarera.  It  in  reality  constitutes  a  memoir  of  the  life 
and  work  of  Prince  Henry,  whose  ancestry  and  early  life  it  describes,  tail  who 
is  throughout  the  central  figure.  The  history  ends,  however,  with  the  year  144tf. 
the  author's  intention  of  writing  a  second  part  dealing  with  the  tinal  portion  of 
the  prince's  work  having  never,  unfortunately,  been  carried  out.  In  the  second 
volume  Mr.  Beazley  contributes  a  useful  sketch  of  the  cirly  history  of  African 
exploration,  supplying  details  not  given  by  Azurara,  and  treating  of  a  variety  of 
questions  concerned  with  the  geographical  knowledge  of  the  time.  His  note* 
on  the  early  knowledge  of  the  West  African  islands,  and  on  African  cartography 
down  to  the  death  of  Prince  Henry,  form  perhaps  the  must  valuable  i 
Reproductions  of  portions  of  early  maps  are  given,  including  the  Laur 
Medieean  Portolano  of  1351,  the  Catalan  map  (1375),  Andrea  Biauco's  of  14; 
and  1448,  and  Fra  Mauro's  of  1457—59.  With  regard  to  Fra  Maura's  map,  t 
portion  given  is  not  of  great  value  apart  from  the  remainder  of  the  continent,  ■ 
it  is  to  be  regretted  that  a  sketch  at  least  of  the  whole  of  Africa,  as  shown  by  thi 
cartographer,  was  not  supplied.  Mr.  Beazley's  interpretation  of  the  map  is  I 
least  open  to  question.  He  considers  that  the  portion  marked  "  Dial) "  represen 
the  southern  extremity  of  the  continent,  and  thus  credits  Fra  Mauro  with  i 
knowledge  of  its  approximate  length  from  north  to  south,  whereas  many  consider 
Uons  point  in  the  direction  of  a  much  mora  restricted  knowledge.* 

The  Fipa  Plateau  and  Bukwa  Plain.— The  region  east  of  the  southern 
part  of  Lake  Tanganyika  has  been  traversed  of  late  years  by  a  number  of  travellers, 
and  its  geography  may  be  said  now  to  be  fairly  well  known.  A  journey  made  in 
1897  by  Mgr.  Lechaptois,  vicar-apostolic  of  the  Tanganyika  Mission  of  the  White 
Father?,  across  the  Fipa  plateau  and  a  portion  of  the  Rukwa  plain,  helped  among 
others  to  extend  our  knowledge,  and  is  brieliy  described  by  Dr.  Langhans  in  the 
tenth  number  of  ffelermaant  Mitttihingui  for  the  present  year.  Mgr.  Lechaptois 
made  a  survey  of  his  routes,  and  this,  as  well  as  the  work  of  other  travellers,  is 
utilized  by  Dr.  Langhans  for  the  construction  of  a  large-scale  map  of  the  district, 
which  accompanies  the  article.  The  traveller,  who  had  already  visited  the  northern 
part  of  the  Fipa  plateau  in  1693)  traversed  its  whole  extent  in  1BW7  during  a 
journey  from  Kala,  the  mission  station  on  Lake  Tanganyika,  to  Karambi,  in  the 
Aweinba  country,  for  the  consecration  of  the  vicar-apostolic  of  the  Nyasa  Mission. 
He  describes  the  plateau  as  bare  and  sterile,  though  further  north  it  struck  Captain 
Ramsay  as  very  fertile.  On  the  return  journey  Mgr.  Lechaptois  took  a  more 
easterly  route  acroes  the  Saisi  valley,  where  he  found  the  vegetation  much  more 

*  Almost  nil  tlic  interior  names  which  can  bo  recognized  in  the  south-eastern  half 
of  the  continent  belong  to  Abyssinia  and  Shoa,  of  which  Fm  Mnui-o  shows  a  much 
better  know  led  pe  llinn  bis  contemporaries,  except  in  so  fur  ns  lie  pushes  them  far  too 
much  to  the  south— almost  tit  tlie  aoiitbern  verge  of  the  continent  as  represented  by  him. 
Thus  Mount  Zuqualft,  in  Shoa.  appears,  with  other  features  in  correct  relation,  in  tlie 
portion  of  the  map  reproduced  by  Mr.  Beazley  as  "South  Africa."  The  "Cava  dr 
Diab,"  which  ho  considers  to  represent  the  southern  point  of  Africa,  occurs  in  connec- 
tion with  the  fabulous  islands  of  men  and  wnmeu  placed  by  Polo  between  Persia  ai 
Africa,  nnd  by  Conti  near  Sokotru.  Bofnln,  again,  occurs  near  Dinfi,  north  o 
and  Mombasa.  Surely  also  "Garbin,"  which  is  considered  a  ploe 
reached  from  Sofalu,  is  nothing  more  than  the  Italian  for  •'  south-west." 


north  of  Brtn 
i  tin  neat  amd 
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luxuriant  than  in  the  valleys  which  run  down  to  Tanganyika.  The  descent  to  the 
Rukwa  plain,  by  the  escarpment  of  the  Shingamba  range,  proved  very  difficult. 
From  above  the  plain  had  the  appearance  of  a  sea  of  vapour,  and  the  climatic 
contrast  experienced  after  making  the  descent  was  as  great  as  that  described  by 
Ramsay  (cf.  Journal,  vol.  xiii.  p.  72).  The  foot  of  the  escarpment  was  now 
skirted  in  a  northerly  direction,  the  route  here  diverging  but  little  from  those  of 
Wallace  and  Ramsay,  though  followed  in  the  opposite  direction.  The  ascent  to 
the  plateau  was  made  a  little  west  of  the  mission  station  of  Rukwa.  The  lake,  in 
its  present  restricted  dimensions,  was  not  visited,  and  the  map  in  this  section  is 
chiefly  based  upon  Mr.  Wallace's  survey.  The  routes  of  other  visitors  to  its  shores 
— Kerr-Cross,  Wissmann,  Nutt,  and  Ramsay — are,  however,  inserted,  though  that 
of  Herr  von  Elpons,  who  is  said  to  have  reached  the  lake  in  1897,  is  not  shown. 
Dr.  Langhans  gives  a  note  on  the  somewhat  confused  nomenclature  of  the  Fipa 
country. 

The  Geodetic  Survey  of  South  Africa. — The  report  of  the  astronomer  at 

the  Gape  of  Good  Hope  for  1898  contains  some  information  on  the  progress  hitherto 
made  with  the  geodetic  survey  of  Rhodesia,  first  determined  on  at  Mr.  Gill's 
suggestion  early  in  1897.  Field  operations  were  resumed  in  May,  1898,  after  the 
close  of  the  rainy  season,  the  difference  of  longitude  between  Buluwayo  and  the 
Cape  observatory  being  first  determined  by  exchange  of  telegraphic  signals,  while 
astronomical  latitude  and  azimuth  were  also  determined  at  Buluwayo.  A  base-line 
of  11}  miles  was  then  measured  backwards  and  forwards  with  the  Jaderin  apparatus, 
which  was  carefully  compared  with  the  Cape  standards  before  and  after.  Theodolite 
work  was  also  carried  out  at  seventeen  stations,  at  seven  of  which  the  astronomical 
latitude  was  determined.  During  the  succeeding  rainy  season  it  was  found  that 
work  could  be  carried  on  with  advantage  in  the  intervals  between  the  rains.  Field 
work  for  the  delimitation  of  the  boundary  between  Bechuanaland  and  German 
South- West  Africa  was  commencced  in  November,  1898,  by  the  commissioners  of 
the  two  nations,  Major  Laffan  and  Lieut.  Wettstein,  both  of  whom  had  previously 
practised  observations  at  the  Cape  observatory.  As  regards  geodetic  work  in  Africa 
as  a  whole,  it  is  pointed  out  that  the  surveys  now  in  operation  or  contemplated 
justify  the  expectation  that  arcs  extending  through  the  greater  part  of  the  length 
of  the  continent  may  be  completed  in  the  near  future.  Triangulation  has  already 
been  set  on  foot  to  fill  in  the  140  miles  still  wanting  to  complete  the  chain  from 
Cape  Agulhas  to  Rietfontein  ;  while  by  the  agreement  with  Germany  the  demarca- 
tion of  the  boundary  will  be  carried  to  about  21°  50',  and  possibly  further.  It  is 
also  proposed  before  long  to  carry  an  arc  of  the  meridian  from  the  south  of  Rhodesia 
to  Lake  Tanganyika,  while  a  hope  is  expressed  that  the  German  Government  may 
continue  the  work  to  Uganda.  Thence  the  way  is  now  clear  for  a  triangulation 
along  the  Nile  to  Alexandria,  practically  along  the  same  meridian  of  30°  E.  In 
recording  the  results,  already  published  in  the  Journal,  of  the  recent  telegraphic 
determination  of  the  longitude  of  Nkata  bay  on  Lake  Nyasa,  Mr.  Gill  says  that 
this  has  shown  the  previously  accepted  longitude  was  about  6  miles  in  error.  This 
is  not  quite  intelligible,  for,  as  was  pointed  out  by  Captain  Boileau  in  the  paper 
read  before  the  Society  in  April  last,  the  new  value  is  practically  identical  with 
that  given  in  the  map  compiled  from  the  observations  of  Lieuts.  Rhoades  and 
Phillips,  and  published  last  year  in  the  Journal.  Even  the  survey  of  Mr.  James 
Stewart,  published  in  1883,  gives  a  position  differing  by  only  about  3'  from  that 
now  fixed.  The  longitude  of  Umtali  has  also  been  fixed  by  signals  exchanged  with 
Captain  Watherstone  of  the  Anglo-Portuguese  delimitation  commission,  the  result 
obtained  being  2h.  10m.  41*2s.  E.,  or  32°  40'  18". 
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The  Geographic  Board  of  Canada. — By  an  Order  in  Council  of  the  GoTernor- 
General,  dated  December  18,  1897,  a  "  Geographic  Board  '*  for  Canada  was  con- 
stituted for  the  purpose  of  dealing,  like  the  similar  body  in  the  United  States,  with 
the  question  of  geographical  nomenclature.    The  first  annual  report  of  the  board,, 
which  has  lately  been  issued,  gives  a  sketch  of  the  origin  and  history  of  that 
body,  with  a  statement  of  the  first  results  of  its  activity.    As  far  back  as  1889-90 
endeavours  were  made  to  introduce  a  uniform  system,  based,  as  regards  ortho- 
graphy, on  the  rules  of  our  Society,  into  the  various  Government  publications.    In 
1891,  a  list  of  over  1300  names  relating  to  the  north-west  was  drawn  up,  but  the 
voluntary  nature  of  the  efforts  deprived  them  of  the  authority  necessary  for 
success,  so  that  little  was  effected  until,  partly  owiog  to  the  action  of  the  United 
States  Board,  the  matter  was  taken  up  by  Government,  with  the  result  above- 
stated.    A  series  of  rules  has  already  been  drawn  up  by  the  board,  of  which  the 
tenor  of  the  most  important  is  as  follows :  Especial  weight  is  to  be  attached  to 
priority,  appropriateness,  and  euphony,  especially  the  first,  in  the  selection  of  names, 
and  in  the  case  of  corruption  the  original  forms  are,  as  a  rule,  to  be  restored.    The 
possessive  form  is  to  be  avoided  where  possible,  and  when  retained  the  apostrophe 
is  to  be  dropped.     Hyphens  are  not  to  be  used  between  the  parts  of  Indian  names. 
The  form  "  canyon  *'  is  to  be  used  instead  of  "  canon,"  and  "  brook  "  is  considered 
preferable  to  "  creek  "  in  describing  small  streams.    The  use  of  alternative  names  is 
to  be  discontinued  where  possible.    As  regards  orthography,  the  Society's  rules  are 
adopted,  but  French  names  are  to  be  spelt  according  to  the  rules  of  the  French 
language.     A  list  of  decisions  arrived  at  by  the  board  is  printed  in  the  present 
report.    The  greater  number  refer  to  questions  of  variable  spellings  or  duplicate 
names  in  common  use,  no  attempt  having  been  made  to  restore  native  names  in 
cases  where  English  names  have  been  generally  adopted,  though  the  former  are  of 
course  retained  where  possible.    The  following  examples  may  be  of  interest: 
"  Dawson  "  replaces  "  Dawson  City "  (the  use  of  "  city "  or  "  town  "  as  parts  of 
names  being  deprecated),  and  Laberge  the  corrupted  form  Lebarge.     Klondike  is 
of  course  retained  in  place  of  Throndiuck,  and  Lewes  (not  Lewis)  is  used  for  the 
western  head  stream  of  the  Yukon.    "  Browns  creek  "  is  adopted  in  indication  that 
the  distinguishing  word  is  not  an  adjective,  but  the  possessive  form  is  dropped  in 
the  case  of  Arthur's  seat.     It  may  be  doubted  whether  the  last  is  well-judged,  as 
the  case  stands  apart  from  the  ordinary  use  of  the  possessive  in  geographical 
names. 

The  Dune  Floras  of  Lake  Michigan.— An  instructive  study  of  the  dune 

floras  of  Lake  Michigan  has  recently  been  contributed  by  Henry  Chandler  Cowles, 
of  the  Hull  Botanical  Laboratory,  to  the  Botanical  Gazette  published  at  Chicago 
(1899,  Nos.  2-5).  The  subject  is  considered  from  the  point  of  view  of  a  practically 
new  science,  which  has  received  the  name  of  ecology,  and  is  concerned  with  the 
mutual  relations  of  plants  and  their  environment,  its  object  being  to  throw  light 
on  the  modifications  of  plant-structure  actually  in  progress  as  a  result  of  changing 
conditions,  and  ultimately  on  the  origin  of  plant-structures  themselves.  With  the 
latter  geography  is  of  course  not  concerned,  whereas  the  early  stages  of  the  inquiry, 
i  which  are  necessarily  devoted  to  the  investigation  of  the  plant-formations  of  various 

"j  localities,  and  the  facts  and  laws  of  the  distribution  of  characteristic  species,  are 

essentially  geographic,  and  are  the  special  subject  of  the  paper  now  under  review, 
;  the  continuation  of  the  study  being  reserved  for  a  future  paper.     The  dunes  in 

i  question  occur  chiefly  on  the  eastern  and  southern  shores  of  Lake  Michigan,  being 

!  due  to  the  action  of  the  prevalent  south-west  and  north-west  winds.    They  attain 

their  maximum  development  in  the  Duno  Park  region  in  the  extreme  south,  active 
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xiunes  extending  here  as  far  as  a  mile  inland,  whereas  elsewhere  they  are  confined 
to  a  narrow  belt  fringing  the  shore.  They  are  formed  principally  at  the  mouths 
of  rivers,  which  on  the  Michigan  coast  tend  in  consequence  to  form  small  lakes 
near  their  months ;  but  they  are  also  conspicuous  on  projectiog  points  of  land,  and 
•even  on  high  bluffs.  The  factors  of  most  importance  in  determining  the  distribu- 
tion of  plants  in  the  various  dune  associations  are  (1)  light  and  heat ;  (2)  wind ; 
id)  soil;  (4)  water,  i.e.  the  absence  of  a  constant  supply.  These  produce  a 
composite  effect  on  the  vegetation,  which  shows  both  xerophytic  and  arctic 
structures.  The  writer  considers  the  "  plant  societies"  (t.e.  groups  of  planes  Hying 
together  in  common  habitats  and  subjected  to  similar  life  conditions)  represented 
•in  the  Michigan  dune  region  in  the  order  of  their  development,  beginning  with  the 
beach — the  normal  primitive  formation — and  passing  in  turn  through  the  stationary 
beach  dunes,  the  active  or  wandering  dunes,  and  the  arrested  or  transitional  dunes, 
to  the  passive  or  established  dunes,  which  constitute  the  majority  in  the  region  in 
question.  Ucder  these  beads  he  deals  with  such  phenomena  as  the  formation  of 
the  dunes  by  the  growth  of  plants,  showing  the  species  most  fitted  to  lead  to  this 
result ;  the  wandering  of  dunes  as  the  conditions  become  too  severe  for  the  dune- 
forming  plants ;  the  encroachment  of  dunes  on  pre-existing  floras  and  its  results ; 
and,  lastly,  the  development  of  new  floras,  different  on  the  windward  or  leeward 
slopes,  as  the  rate  of  motion  of  the  dunes  becomes  checked.  Vegetation  gets  its 
first  foothold  at  the  base  of  lee- slopes  about  the  outer  margin  of  a  dune  complex, 
because  of  soil  moisture  and  protection  from  wind.  On  the  captured  lee-slopes 
Tilia  Americana  rapidly  forms  forests,  while  on  the  windward  slopes  evergreens 
predominate.  Oaks  occur  on  inland  dunes  and  southern  slopes,  and  may  follow 
pines  when  the  shelter  from  cold  winds  becomes  sufficient  As  a  contribution  to 
the  study  of  duoes  generally  the  paper  is  of  much  value,  by  reason  of  the  influence 
which  the  vegetation  is  shown  to  have  in  modifying  the  topography.  A  series  of 
excellent  photographs  illustrates  the  various  phenomena. 

"Bureau  Demographique "  at  Buenos  Aires.— We  have  received  a 

circular  announcing  the  establishment,  by  decree  of  March  22, 1899,  of  a  "  Bureau 
Demographique  "  at  Buenos  Aires,  charged  in  the  first  instance  with  the  distribu- 
tion of  the  results  of  the  latest  census  of  the  republic,  and,  generally,  with  the 
publication,  in  a  well-digested  form,  of  all  information  obtainable  relating  to  the 
movement  of  population  and  kindred  phenomena  in  Argentina.  It  is  proposed  for 
this  object  to  issue  a  bulletin,  which  will  at  first  appear  at  irregular  intervals, 
according  as  material  is  available,  but  subsequently,  it  is  hoped,  at  three-monthly 
or  even  monthly  intervals.  The  bulletin  will  be  issued  to  all  institutions  which 
may  agree  to  an  exchange  of  publications,  and,  in  addition,  to  all  functionaries  and 
institutions  specially  interested  in  the  subjects  dealt  with. 

Western  Oaxaca.— At  the  Dover  meeting  of  the  British  Association,  Mr.  0. 
H.  Howarth  described  a  journey  in  Western  Oaxaca,  Mexico.  He  said  that  the 
exploration  of  a  portion  of  the  state  of  Oaxaca,  lying  south  and  west  between  the 
capital  city  and  the  sea,  became  necessary  in  the  latter  part  of  last  year,  with  a 
view  to  ascertain  a  possible  route  between  the  valley  of  Rio  Minas,  on  the  upper 
course  of  the  Pefloles  river,  and  a  point  on  the  Southern  railway,  without  traversing 
the  high  mountain  ridges  extending  between  that  valley  and  the  city,  on  a  direct 
line.  The  whole  region  is  mountainous,  being  an  expansion  of  the  parallel  main 
ranges  of  the  Western  Sierra  Madre  continued  through  the  States  of  Guerrero  and 
Oaxaca  as  far  south  as  the  Isthmus  of  Tehuantepec.  The  ridges,  though  approxi- 
mately parallel,  are  of  somewhat  irregular  conformation.  They  rise  generally  to  an 
altitude  of  between  8000  and  9000  feet,  being  intersected  by  valleys  of  generally  greater 
breadth  than  the  canons  of  the  same  range  further  north ;  these  valleys,  however, 
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descending  to  levels  of  from  3000  to  4000  feet,  and  of  course  to  still  lower  eleva- 
tions as  the  ranges  approach  the  Pacific  coast.  The  ranges  are  largely  covered  witt 
varied  foliage,  and  the  prospect  from  any  of  the  high  ridges  is  of  great  magnificence. 
On  leaving  the  city  of  Oaxaca  in  a  westerly  direction,  an  open  rolling  country, 
partly  bare  of  vegetation,  is  traversed  for  a  distance  of  9  or  10  miles  to  the  foot- 
hills of  the  nearest  range,  crossing  the  river  Atoyac  close  to  the  city.  A  pro- 
minent object  in  the  centre  of  this  tract  is  the  white  dome  of  the  unfinished 
monastery  of  Cuilaps,  a  remarkable  structure  of  high  architectural  interest  raised 
by  Cortez  during  his  occupation  of  the  country,  and  said  to  have  also  comprised  a 
residence  for  the  Princess  Malintzi  or  Malinche.  The  evidence  of  this  is,  however, 
doubtful,  and  may  possibly  have  been  based  on  the  existence  in  one  of  the  tran- 
septs of  a  massive  inscribed  gravestone  on  which  the  name  of  Cortez  appears. 
Entering  the  range  by  the  winding  canon  of  Zavaleta,  a  gradual  ascent  is  made  to 
|  a  summit  clothed  with  pine  forests,  where  natural  ice  is  prepared  and  stored  on  a 

i  singalar  native  system.    The  trail  issues  above  the  little  mountain  village  of  San 

j  Pablo  Cuatro  Yenados,  or  St.  Paul  of  the  Four  Deer,  one  of  the  most  remarkable 

|  sites  of  early  settlement  in  Mexico.     Following  the  ridge,  another  descent  com- 

■  mences  through  a  heavily  timbered  cafion  to  the  mining  village  of  San  Miguel 

1  Peras,  some  15  miles  further.     A  mile  beyond  this  is  the  meeting  of  two  forks 

of  the  Rio  Verde,  and  the  usual  uncertain  nomenclature  as  to  rivers  and  other 

local  features  is  encountered.    A  second  ascent  to  9000  feet  has  then  to  be  accom- 

!  plished  by  exceedingly  rough  trails,  succeeded  by  a  descent  into  a  valley  of  less 

depth,  but  falling  gradually  to  the  north  and  south  of  the  point  of  crossing.  On 
reascending  from  this,  a  summit  is  reached  crowned  by  a  native  village  known  as 
Huitepec,  occupied  by  a  population  of  Indians  whose  language  proved  to 
be  entirely  distinct  from  any  of  the  known  dialects  of  the  state,  and  apparently 
isolated.  It  possesses  several  peculiarities,  and  seems  to  be  a  solitary  survival 
of  one  of  the  most  ancient  tongues  of  Central  America.  Immediately  beyond 
this  the  geological  formation  changes  suddenly,  the  next  descent  being  entirely 
covered  with  vast  irregular  boulders  of  grey  limestone,  amongst  which  the 
threading  of  a  trail  with  horses  and  pack-mules  is  a  matter  of  extreme 
difficulty.  Again  a  high  ridge  has  to  be  traversed  at  an  altitude  equal  to 
the  previous  ones,  amongst  alternations  of  pine  and  scrub-oak  growth  and  open 
spaces  of  a  long  fine  grass,  with  a  variety  of  flowering  plants.  At  some  6  or  7 
miles  beyond  Huitepec  the  trail  enters  the  head  of  an  extremely  steep  canon,  the 
side  of  which  it  skirts  with  an  available  width  of  sometimes  not  more  than  a  foot 
or  18  inches,  this  track  being  known  as  the  Infiernillo,  or  "Little  Infernal,*1  a 
name  which  the  traveller  by  it  considers  by  no  means  inappropriate,  especially 
in  the  season  of  rains,  when  the  clayey  surface  becomes  slippery  with  moisture. 
Finally,  the  trail  leads  out  upon  a  fourth  ridge,  overlooking  the  attractive 
valley  of  Rio  Minas,  with  its  winding  river,  a  last  descent  being  now  made  to  a 
level  of  4200  feet.  The  few  inhabitants  of  this  country,  a  delightful  one  both  in 
climate  and  fertility,  are  of  a  simple  and  hospitable  disposition,  and  engaged,  so 
far  as  they  follow  any  pursuit  at  all,  entirely  in  agricultural  occupations,  though 
surrounded  by  rich  mineral  formations.  The  general  absence  of  animal  life  is 
noticeable,  though  the  valleys  abound  with  butterflies  and  other  insects.  Poisonous 
insects  of  all  kinds,  and  also  snakes,  appear  to  be  very  rare ;  in  fact,  almost  unknown. 
The  difficulty  of  access  from  the  well-populated  valley  of  Oaxaca  has  no  doubt 
contributed  to  the  isolation  of  a  district  so  inviting.  Further  down  the  course  of 
the  Pefioles  river,  where  it  issues  westward,  the  valley  divides  to  the  north-west 
and  south-east,  and,  without  any  great  change  of  elevation  in  the  former  direction, 
trends  towards  the  district  capital  of  Nochistlan  at  a  di«t<ince  of  about  35  miles, 
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and  thence  in  an  easterly  course  towards  the  line  of  the  Southern  railway  at  Parian, 
some  30  miles  north  of  the  city  of  Oaxaca.  This  latter  approach  has  a  good  road, 
which,  prior  to  the  existence  of  the  railway,  would  merely  have  led  into  the  moun- 
tains again.  It  may  be  expected,  however,  that,  slow  as  the  Mexicans  are  to 
recognize  or  avail  themselves  of  any  advantages  of  communication,  the  better  access 
from  the  north  to  these  productive  valleys  may  gradually  lead  to  their  occupation 
and  development,  when  further  explored  under  European  auspices.  The  climatic 
conditions  are  similar  to  those  of  all  the  southern  interior  of  Mexico,  though,  owing 
to  the  intersection  of  the  country  by  long  and  lofty  ridges,  the  rainfall  during  the 
wet  season  is  somewhat  greater.  The  journey  here  described  was  undertaken  during 
the  month  of  December  last,  when  the  atmospheric  conditions  are  perhaps  un- 
rivalled in  the  world  as  to  temperature  and  salubrity. 

OKHEBAI. 

A  Health  Exhibition  for  Travellers.— Under  the  auspices  of  Livingstone 

College — an  excellent  institution  to  which  reference  has  already  been  made  in 
our  pages— and  with  the  support  of  the  Royal  Geographical  Society,  an  exhi- 
bition is  to  be  held  at  the  beginning  of  January  which  should  prove  of  much 
interest  and  assistance  to  intending  traveller?,  particularly  those  proceeding  to 
tropical  countries.  The  object  of  the  Livingstone  Exhibition — such  is  its  official 
title — is  the  promotion  of  the  health  and  comfort  of  travellers  or  residents  in 
foreign  countries  by  the  display  of  such  articles  of  outfit  as  are  recommended  by 
the  best  authorities  as  conducive  to  hygiene  abroad.  The  provisional  programme 
has  been  sent  to  us  by  Sir  George  Taubman-Goldie,  who  has  consented  to  act  as 
president,  and  who  urges  the  importance  of  the  objects  the  promoters  have  in  view. 
The  exhibition,  which  will  be  held  in  the  St.  Martin's  Town  Hall,  will  be  open  to 
the  public  from  Monday,  January  1,  to  Friday,  January  5,  inclusive,  but  exhibits 
must  be  delivered  on  Saturday,  December  30.  The  chief  promoter  of  the  undertak- 
ing is  Dr.  C.  F.  Harford- Battersby,  of  Livingstone  College,  whose  medical  know- 
ledge and  personal  experience  of  life  in  the  most  unhealthy  regions  of  Africa 
entitle  him  to  speak  with  authority  on  all  points  relating  to  tropical  hygiene.  A 
special  section  will  be  devoted  to  the  chief  requisites  of  explorers,  while  articles  of 
outfit  actually  used  by  travellers  will  be  another  interesting  exhibit.  Points  of  im- 
portance to  permanent  residents  abroad,  such  as  house-building  and  sanitation,  will 
also  be  illustrated.  Apart  from  conversaziones  of  general  interest,  the  evening  pro- 
gramme includes  demonstrations  by  the  London  School  of  Tropical  Medicine.  A  cata- 
logue will  be  issued,  which  may,  it  is  hoped,  be  of  permanent  use  as  a  guide  to  outfit. 
The  Methods  Of  Military  Geography.*— In  a  recently  published  brochure, 
Prod  0.  Barre  presents  an  introduction  to  the  study  of  Central  Europe,  as  an 
indication  of  the  methods  which  he  thinks  should  be  adopted  by  those  who  devote 
their  attention  to  military  geography.  His  aim  is,  in  fact,  to  advocate  the  adoption 
by  military  geographers  of  modern  scientific  methods  as  opposed  to  the  purely 
literary  and  descriptive  side  of  the  study  which  until  lately  found  favour.  In  the 
introduction  he  gives  instances  of  the  erroneous  conceptions  prevalent  owing  to  the 
want  of  study  of  the  "  Wherefore  "  of  Physical  features,  and  insists  that  a  know- 
ledge of  at  least  the  conclusions  of  geologists  is  quite  within  the  range  of  the 
necessary  qualifications  of  an  officer.  Prof.  Barre  then  proceeds  to  sketch  the  broad 
principles  of  the  science  of  geomorphology,  treating  in  turn  of  the  nature  of  the 
materials  of  the  soil,  their  architectural  arrangement,  and  the  sculpture  superim- 
posed on  this  architecture  by  external  agents.    The  author  next  applies  these 


*  '  La  Geographic  Militaire  et  les  Nouvelles  Me'thods  Geograpbiques.'  Par  0.  Barre'. 
Paris :  Berget  Levrault  et  Cie.    1899. 


» 


I 


672  CORRESPONDENCE. 

principles  to  an  examination  of  the  geographical  evolution  of  Central  Europe, 
through  the  four  great  epochs  of  geological  time.  The  subject  is  clearly  and  con- 
cisely dealt  with,  and  though  prison  tins,  strictly  speaking,  no  novelty  of  treatment 
the  paper  is  useful  as  showing  the  interest  which  attaches  to  the  study  of  physics 
geography  taken  up  on  scienti6c  lines. 

Ibn  Batata's  Travels  in  Urdu. — We  have  received  a  first  instalment  of  i 
translation  into  Urdu,  in  the  vernacular  character,  of  Ibn  Batata's  travels  in  th 
East,  by  Maulvi  Muhammad  Husain,  District  Judge  at  Firozpur.  The  new  ver 
sion  is,  of  course,  mainly  intended  for  oriental  readers,  the  translator's  chief  ruotiv 
being  to  lay  before  his  Mohammedan  fellow-countrymen  "  an  example  of  untirin; 

|  energy  and  unparalleled  enterprise  "  on  the  part  of  one  of  their  own  faith.     He  hat 

therefore,  taken  up  first,  as  more  nearly  concerning  his  prospective  readers,  th 
second  section  of  the  work,  which  deals  with  Ibn  Batuta's  travels  in  India,  Ceylon 

ji  and  neighbouring  countries.    The  original  Arabic  text  of  Ibn  Jazzi  of  Granadi 

from  which  the  present  version  has  been  made,  has  never  been  translated  int 
English  in  full,  Dr.  Lee  having  had  access  only  to  an  abstract;  though  it  ws 
used  by  the  French  editors,  MM.  Defremery  and  Sanguinetti.  Maulvi  Muhamma 
has  been  at  much  pains  to  elucidate  the  text  by  identification  of  places  and  hh 
torical  notes,  the  chief  points  thus  dealt  with  being  summarized  in  the  Englis 
introduction.  He  there  calls  attention  to  Ibn  Batuta's  account  of  the  great  famin 
which  prevailed  in  India  during  the  time  of  his  visit,  as  showing  to  what  a 
extent  the  sufferings  from  such  calamities  are  mitigated  in  our  own  day.  Th 
writer's  personal  knowledge  of  the  country  should  make  the  explanatory  matter  o 
value  to  such  students  as  are  able  to  read  Urdu  in  the  original  character. 

Educational  Map  Slides. — Mr.  B.  B.  Dickinson,  m.a.,  and  Mr.  A.  W 
Andrews,  m.a.,  have  for  some  time  past  given  their  attention  to  the  production  o 
a  series  of  lantern  map  slides  suitable  for  educational  purposes.  As  the  result  o 
their  labours,  teachers  and  lecturers,  instead  of  having  to  carry  about  with  then 
large  unwieldy  maps,  can  now  obtain  a  perfect  series  of  political,  physical,  anc 
commercial  map  slides  in  the  compass  of  a  small  box.  These  slides  have  been  pre- 
pared with  great  care;  the  price  is  two  shillings  each.  They  contain  quite  sufficient 
detail  for  lecture  and  educational  purposes,  and  there  can  be  no  question  as  to  the 
advantage  they  have,  owing  to  their  portable  form,  over  the  maps  which  have 
heretofore  been  in  general  use. 

Death  Of  Dr.  Oeorg  Kolb. — We  regret  to  record  the  death  of  the  young  Ger- 
man traveller,  Dr.  Georg  Kolb,  well  known  for  his  journey  to  Mount  Kenya  and 
ascent  to  the  foot  of  the  final  pinnacle  of  the  mountain,  in  1894-96.  Dr.  Kolb  had 
lately  returned  to  Ea*t  Africa  with  the  object  of  exploring  the  country  east  of  Lake 
Rudolf.  He  had  reached  the  shores  of  the  lake,  but  there  met  his  death  from  the 
attack  of  a  rhinoceros.  Details  as  to  the  previous  results  of  his  journey  aro  not  yet 
known. 


CORRESPONDENCE. 

On  the  Advance  and  Retreat  of  Sea-ending  Glaciers. 

In  Mr.  Klotz's  very  interesting  "  Notes  on  Glaciers  of  South-east  Alaska,1'  printed 
in  the  November  number  of  the  Geographical  Journal,  no  explanation  is  suggested 
for  the  remarkable  concurrent  advance  of  the  Brady  glacier  and  retreat  of  the 
neighbouring  glaciers  that  in  Vancouver's  time  filled  Glacier  bay ;  the  advance  cf 
the  one  being  5  milep,  the  simultaneous  retreat  of  the  others  45   miles.     An 
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examination  of  the  map  shows  that  these  phenomena  confirm  the  observations  on 
sea-ending  glaciers  recorded  by  me  in  my  books  on  Spitsbergen  and  others  since 
made  in  Tierra  del  Fuego,  but  not  yet  published.  Though  no  soundings  are  given, 
the  text  implies  that  Glacier  bay  is  relatively  deep,  whilst  the  head  of  Taylor  bay 
was  shallow.  A  moraine-bearing  glacier  ending  in  a  shallow  bay  tips  its  moraioe 
over  its  snout,  and  so,  by  raising  the  floor  of  the  bay,  forms  a  bottom  on  which  it 
advances ;  this  advance  is  continued  until  the  glacier-front  is  cut  off  from  the  water 
by  a  belt  of  moraine.  In  a  deep  bay,  where  the  glacier  front  ends  in  deep  water  and 
is  not  aground,  no  such  advance  is  provoked.  The  Brady  glacier,  as  the  photograph 
on  p.  533  shows,  brings  down  a  good  deal  of  moraine.  In  its  more  vigorous 
days,  no  doubt  the  supply  of  ice  brought  cbwn  by  it  would  have  carried  it  far 
south  of  its  then  ice -front  if  there  had  been  ground  at  sea-level  for  it  to  travel  on ; 
but  there  was  not,  so  the  ice  broke  off  and  floated  away,  dropping  moraine  into 
the  water.  As  the  water  was  filled  up,  the  ice  advanced  over  the  moraine,  and 
this  it  would  do  even  though  the  supply  of  ice  diminished,  provided  that  the 
diminution  did  not  reach  the  critical  point  where  the  glacier  would  be  forced  to 
retreat  even  from  a  dry  bed  at  sea-level.  When,  by  filling  up  the  bay  before  it, 
the  glacier  had  roached  forward  to  the  full  length  which  the  supply  of  ice  brought 
down  by  it  could  stretch  to  on  a  dry  bed  (or  rather  a  bed  but  little  below  sea- 
level),  a  terminal  moraine  would  be  formed  around  the  snout,  and  this  moraine 
would  ultimately  rise  above  sea-level ;  but  the  glacier  streams  would  continually 
wash  it  about  and  rearrange  its  materials,  turning  it  into  and  extending  it  as  a 
riverine  delta,  such  as  the  photograph  shows.  These  changes  might  all  go  on  at 
a  time  when  the  supply  of  ice  was  diminishing,  and  when,  consequently,  neigh- 
bouring glaciers  ending  in  deeper  water  were  rapidly  retreating. 

Martin  Conway. 


In  the  discussion  which  followed  the  reading  of  Don  Francisco  Moreno's  very 
valuable  and  interesting  paper  on  Patagonia,  it  was  suggested  the  name  is  derived 
from  the  Quichua  Fata,  "  a  terrace,"  and  cerna,  the  plural  particle,  meaning  "  the 
land  of  terraces/'  The  Spanish  discoverers,  however,  called  the  land  "  Tierra  de 
los  Patagones/'  on  account  of  the  huge  Indians  there,  and  their  immense  feet 
(patas).  Patagon  means  a  man  with  big  feet,  just  as  Oregon  means  a  man  with 
big  ears,  alluding  to  that  physical  peculiarity  of  the  natives  found  in  Oregon. 
Similarly,  Narigon  means  a  man  with  a  big  nose. 

A.  M.  Robinson. 
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First  Ordinary  Meeting,   November  13,  1899. — Sir  Clements  Markham,. 

k.c.b.,  President,  in  the  Chair. 

Elections. — G,  T.  M.  Bridges  {Lieut.  R.H.A.)  ;  Henry  Hope  Bus  well;  Major 
W.  J.  Bythell,  R,E. ;  Captain  J.  Walter  Maxwell  Carroll  {Queensland  Artillery); 
Thomas  William  Dampier-Bide ;  Albert  Thomas  Frampton;  William  Gordon, 
M.D.;  Beu.  Henry  W.  Hutchinson;  Isaac  S.  McDougall ;  Dixon  Provand;  Major 
A.  R.  Stuart,  It. A,;  Hon.  A.  H.  Hanbury  Tracy;  Captain  Clifton  Vincent 
Reynolds  Wright  (South  Wales  Borderers). 

The  Papers  read  were : — 

"Opening  Address."  By  the  President.  "Travels  in  Bokhara."  By  Willy 
Bickmer  liickmers." 
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"    =  Society,  Bocttt&  Selafcab 


A.  =  Academy,  Academic,  Akudemie. 
Abh.  =  Abhaudluiigen. 
Ann.  =  Anuala,  Annn-lcs,  Amialcn. 

B.  =  Bulletin,  Boliettino.  Bolctioi. 
Com  =  Commerce. 

C.  R.l.  =  Comptes  Rendue. 
Erdk.  =  Erdknnde. 

G.  =  Geography,  Geographic,  Googrofla.        Sitzb.  =  Silzuugaberielit 
Gee.  =  Geacllflohaft.  T.  =  Transaction  a. 

I.  =  Institute,  Institution.  V.  =  Vereiu. 

It.  =  Izvealiya.  Verb,,  =  Yerhundlungen. 

.1.  =  Journal.  W.  =  Wiasanocliuft.  aud  compound*;, 

k.u.  k.  =  kaasarlinb.  unit  kSntglich.  Z.  =  Zoitaclmft. 

M.  ■  Mitteilungen.  Zap.  =  Zapiakl. 

On  account  of  the  ambiguity  of  the  words  ueturo.  quarto,  etc.,  Hie  siie  of  bool 
the  list  below  is  denoted  by  tbo  Iciijlli  anil  brendLh  of  the  cover  in  inches  to  the  ne 
balf-iooh.     The  size  of  the  Journal  in  10  X  61. 

A  inloe tion  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  "  Journal.' 


Baedeker. 


EUROPE 

Alps. 

The  Eiwtt-TD  Alps,  including  tin-  linviirinii  Highlauda,  Tyrol,  Ssiklmrj:.  I'ppor  and 
I.omer  An«li  in.  SiyiU,  Onrinttiin.  aurl  Uiiruinln.  Handbook  !<>r  Traveller!)  by  Karl 
Baedeker.      Ninth  Edition.     Leinsie:   K.  Hiiedeki* ;  London:  Dnlau  it  Co..  1899. 

Sine  6J  X  *i,  pp.  xsvi.  and  5(58.     Kapt,  Plant,  <m.i  Vu -amm.     Price  10*.     Two 

copies,  one  prMulrtl  Inj  lit-:  lutitur,  tlir  athi-r  l»t  M't'i'.  Dithm  A  <  '■■. 

Alp*.  Ptttrmanw,  M.  «(1899|:  2U4-211. 

Gnindlinion  der  Struktur  dor  Ostalpen.     Von  Prof.  Dr.  C.  Lienor.     With  3Inp. 

AIpe— Flora.  NiUur-it  Set.  18  (1899):  109-113. 

The  Flora  of  the  Alps.     By  Prof.  Alfred  W.  Bennett. 

Austria,— Bohemia.     ftfarmoMW  M.  4b  (1809)  :  73-82,  113-123.  l.V.-lbW       Langaens. 
I.lie    d.'iit-.'li-l.J.'iu-.-'ln-  ■li.-   Spriu'liu'i-'ii/v    in    \mhII,mIiiili'Ii.      V,  ii   FhuI    l.ungliiii: 

ma  Map, 

Baltic  Islands.  Q.J.  Geo!.  S.  Bfi  (1899)  :  305-320.  Bonnry  aid  Hill. 

Relatione  of  the  Chalk  nnd   Drift  111  Moefi    and  Riigeli.     Bv  Prof.  T,  O,  ] 
l).sc„  and  the  Rev.  Edwin  Hill.     With  Stctitou. 
Prof.  Bonney  hringa  forward  a  new  (henry  to  explain  the  remarkable  relatit 

between  the  ''bulk  fin,  I  tin-  boulder  clnya  "f  I  lie  labndt  in  the  western  Hal  lie. 

Biltic  Bea. 

Die  phyaikaliachtn  und  biologist- 1  i.n  Ki^iiil  iiiimliilikcit'ii  der  Ostsoo.  Ton 
Rein,  (Sepsirat- And  ruck  ana  din  Pi tzunss berieli leu  der  Nieilerrhein.  C 
aehaft  fiir  Xatur-  u.  Heilkunde  zu  Bonn.  lb!'9.)  Size  8J  x  iij-  pp.  -1.  Prt 
by  the  Author. 

Belgium— Canals.  I'.].  Cwfl  Engineer*  136  (1899) :  282-30(5.         Vernon-Harcourt 

The  Brussels  Intprnali.oiiil    Cnii^rt'Sn  un    Nnvi^nti 1    li*:w;   tin-  Bruges  Ship 

CbsdI;  and  New  Works  at  Uati  nd  nnd  Antwerp.  By  L.  K.  VerU"n-Harcourt. 
With  Plate*. 


Channel  Islands— Jersey .       Qnarlerly  J.H.  Zllrteorclog.  ■ 
Climnteof  Jeraey.     By  the  Rev.  II.  W.  York*. 


25(1M>!>):  '>nS-2uO.       Yorke. 
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Denmark— Bornholm.     Deutsche  Rundschau  G.  21  (1899) :  343-346.  Gebeschns. 

Bllder  von  Bornholm.    Yon  J.  Gebeschns.     With  Illustrations. 

France— Province.         Blackwood's  Mag.  166  (1899):  407-416.  Lynch. 

In  Provence.    By  Hannah  Lynch. 

France— Southern.  B.S.G.  Lille  32  (1899) :  153-161.  Descamps. 

Tillages  Arabes  en  France.    Par  M.  Auguste  Descamps. 

The  paper  gives  an  account  of  the  Arab  colonists  who  settled  in  France  after  the 
battle  of  Poitiers,  when  the  Arab  invasion  was  checked  by  the  victory  of  Charles  the 
Hammer,  and  of  the  Moorish  refuges  who  sought  shelter  in  France  when  driven  out  of 
Spain  in  1610.  Both  of  these  have  left  clearly  recognizable  traces  in  the  districts 
which  they  inhabited. 

Germany— Prussia.  Meteorolog.  Z.,  16  (1899):  310-312.  Polls. 

Ergebnisse  der  Tcmperaturbeobachtnngen  zu  Aachen  1838-1897.  Von  Dr.  P. 
Polis. 

Germany— Prussia.  

Die  Stadt  Berlin,  Festschrift  der  Stadtgemeinde,  fiir  die  Teilnchmer  am  vii. 
International  Geographen-Kongre&s,  Berlin,  1899.  Size  6&  X  4},  pp.  x.  and  372. 
Illustrations.     Presented  by  Dr.  J.  Scott  Keltie. 

Germany— Prussia.  Baedeker. 

Berlin  und  Umgebungen.  Handbuch  fiir  Beisende  von  K.  Baedeker.  Zehnte 
Anflage.  Leipzig:  Karl  Baedeker,  1898.  Size  6$  x  4},  pp.  x.  and  218.  Maps 
and  Plans.    Price  3m.     Presented  by  Messrs.  Dulau  &  Co. 

Germany — Prussia.  Polls. 

Die  Niederschlagsverh'altmsse  der  Mittleren  Rheinprovinz  und  der  Naohbarge- 
biete.  Yon  Dr.  P.  Polis. — Forschnngen  zur  deutschen  Landes-  und  Yolkskunde 
.  .  .  heransgegeben  von  Dr.  A.  Kirchhoff.  Zwolfter  Band,  Heft  1.  Stuttgart :  J. 
Engelhorn,  1899.    Size  9}  x  6},  pp.  96.    Maps. 

Holland.         Tijde.  K.  Ned.  Aard.  Genoots.  Amsterdam  16  (1899):  277-292.  Sasse. 

Komen  er  "Franken"  voor  in  Drente  of  "Kelten"  (Brooa)?  Bijdrage  tot  de 
Ethnographic  van  Nederland.     Door  Dr.  J.  Saase  Azn. 

Holland.        Tijds.  K.  Ned.  Aard.  Genoots.  Amsterdam  16  (1899) :  293-306.        Winkel. 
Franken  in  Drenthe  (?).    Door  Dr.  J.  te  Winkel. 

Holland— Zuyder  Zee.  B.S.G.  Ltlle  32  (1899) :  34-44.  Vermerseh. 

Le  Zuyderze*e.  Projets  de  dessechement.  Par  M.  le  Docteur  Albert  Vermerseh. 
With  Maps. 

Hungary.  Jahrb.  Ungar.  Karpaihen-V.  26  (1899)  :  1-20.  Karoliny. 

Die  Klamm  im  Grossen  Sokol.    Yon  Michael  Karoliny.     With  Plates. 

Iceland.  P.  Yorkshire  Geolog.  and  Polytechnic  S.  13  (1899)  :  449-454.  Fennell. 

Notes  on  some  Physical  Features  in  Iceland.    By  C.  W.  Fennell.     With  Plate. 

Iceland.  Collingwood  and  Stefansson. 

A  Pilgrimage  to  the  Saga-Steads  of  Iceland.    By  W.  G.  Collingwood  &  Jon  Ste- 
fansson, ph.d.    Ul  vers  ton  :  W.  Holmes,  1899.    Size  11 J  x  9.  pp.  x.  and  188.    Map 
and  Illustrations. 
The  preface  states :  "  This  is  a  picture-book  to  illustrate  the  Sagas  of  Iceland.    It 

is  intended  to  supply  the  background  of  scenery  which  the  ancient  dramatic  style  takes 

for  granted."    The  illustrations  are  sketches,  some  of  them  coloured,  not  photographs. 

Italy.  Rev.  Scientifique  12  (1899) :  33-40.  Bourse. 

Lea  pecheries  de  la  Venetie.    Par  M.  Thorn  dike  Nourse.      With  Illustrations. 

Mediterranean.  

The  Mediterranean  Pilot.  Yol.  iii.,  comprising  ths  Adriatic  Sea,  Ionian  Islands, 
the  Coasts  of  Albania  and  Greece  to  Cape  Malea,  with  Cerigo  Island.  Also  the 
Gulfs  of  Patras  and  Corinth.  Third  Edition.  London :  J.  D.  Potter,  1899.  Size 
9 J  X  6,  pp.  xxiv.  and  510.  Index  Charts.  Price  4*.  Presented  Inj  the  Hydro- 
grapher.  Admiralty. 

Mediterranean—Crete.  


Turkey,  No.  2  (1899).  Report  by  Her  Majesty's  Commissioner  in  Crete  on  the 
Provisional  British  Administration  of  the  Province  of  Candia.  London :  Evre  & 
Spottiswoode,  1899.     Size  18J  x  8J,  pp.  xii.    Price  2d. 

2  y2 
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the  Secretary  of  Stale  for  the  Colonies  by  Sir 


jtedit  erran  can  -  M  » 1 1 «. 

Copy  of  a.  Deapsteh  adilreasod 

Arthur  Lynn  l-'i i  ruiiiH  1> .  Iritt;  Uuverimr  of  Malta,  dated  Dee;mber  29.  1898, 
Poliiicil  Condition  .if  Malta;  and  nf  nit   recent  I  :orn\-pondoiii.'i-  relalivo    to  the 
Mine.     London:  Eyre  £  Spottiawoodc,  1899.     SLiq    I3J  x  8J,  pp.  42. 
Correal  mndenco  relative  to  tbo  opposition  in  Malta  to  the  use  of  Engliah  in  the  U> 

court*  on  an  equality  with  Itali   " 

Worth  Earope-Hwuni.  .Win  8.S.  Antiqumrtt  du  Nord  (1898):  199-228.  Sawm 
Lea  bniyirca  pn:liiijtnriiiiit>  dps  |>.iv>  Uiltitjnea.  d'apua  h-a  observation.*  faitee  da.na 
iIps  tumulus  do  I'opoqua  paienne.  Par  Georg  F.  L.  Sarauw.  traduit  par  Eug. 
Beau  vols.      With  Map  and  llluMtration*. 

Peaks  and  Pines-    Another  Norway  book.     By  J.  A.  Lees.     London :  Lonjrraniia 

&  Cu,  1899.     Size  S  X  5},  pp.  xii.  and  378.      /tiHitnifiona.     Price  6*.     Pretealtd 

by  Uie  Polisher: 
A  very  bright,  popular  sketch  of  u  holiday  Irip  in  tile  wilder  parts  of  Norway. 
Bnmenia. 

Morale   Dictionar  Qaofrtaflc  nl  Bomttdal 

Fane,  ivo.     Constan'a  —  Cuoulu!  (Valea-)- 

13  x  10,  pp.  GQ1-S0O. 
Buiria.  Travel  4(1899):  214-221. 

Notea  of  a  Tour  in  Bunt.     Down  the  Vols;*,  across  tb 

Crimea.    By  the  H«v.  A.  Francis.     With  ahutnUom. 
Baaiia— Liban.  J. I;.  Ciled  ArffM  /.  4S  (18911) :  BM  BR, 

The   Kiiaer  Alexander   HI.    Harbour   nt   Libau,      getneW  of  an   article 

'  Mittheiliirigeri  ana  ilem  ik-bii-ie  dca  S.  i'k. >rii-.'   Ironi    the  •■  Morekiii    Sbornik 

With  .Vu;n. 
Seandinavia— Glaoieri.    B.  Gcdog.  I.  Vnirenity  Upiala  4  (1898) :  15-78.        Weitman. 

Beobnchtun;;™  iiber  die  Glet-chcr  von  Sulitclma  mid  Almajaloa.    Von  J.  West- 
man.     With  Map  and  lllii/tralwiu. 
On  the  icefields  and   gladera   inland   frnm   Bodu,  on  both  aides  of  the  hoondar; 
between  Norway  and  Sweden. 
S  can  dina  vi  a — lend-mo  vemen  tt. 

Dm  den  Seiikvartara    Lnn  ilniriiTi^rn    kriii,'    lloltninkn   Viken.       Af   Gerard 

Geer. — Sveri^o.-  Gt'ol..j,'i>ka   I'nder^kning.     Ser.  C,  No.  178.     Stockholm 

Noratedt  .t  Sdner,  1899.     Size  9  x  0,  pp.  28.     Map. 
On  the  rising  or  sinking  of  the  eonata  of  the  Gulf  of  Bothnia. 
Sweden.  MaeGregjr. 

Trade  of  Stockholm  and  the  Eastern  Cons!  ofSuedt-u  for  the  vmi  ISilS.      Fuieign 

Offloe,  Annual  No.  2317,  1899.    Siw  10  x  CJ,  pp.  44.     Price  H*. 
Bwetlen— Jemilind.  Hb'gbom. 

On  Ragundadidens  Gtoloui  (')Iit  i'inf.-iii  l!':-nnn-  in  I  »ent,.ln:r  S|>r>irlu-).    Af  A.  G. 

lli'i"l...in.  —  sv,ri-,'i.  G,ok.-i-ku    l'uibTw.".knin-.     r-v.  ('.  \i..  1*2.      Stockholm;  P. 

A.  Noratedt  &  Sooer,  1899.     Sisus  9x0,  pp.  124.     Mapi  ami  llttutratitnu. 
Sweden-lCeteorology.    K.  Seenafc.  Ttt.-A.  Haudlingnr  SI  (1898):  1-73.  Hanberg. 

La  preaaioii  iituioaphcrinue  moyenno  en  Suede  18G0-189.X      I'or  H.  E.  Kamberg. 

Willi  Mapt. 

The  plates  showing  monthly  mean  iaoboH  include  tbo  whole  Siwlinnvian  pooin- 
sala.  The  value  reprew-nivil  is  the  monthly  mean  of  observations  at  8  a.m.,  2  p.m.,  nod 
9  p.m.  daily,  reduced  to  0°  C.  and  aeu-lovo!. 
Sweden — Nordmark.  Pet  anion. 

Geologiak  Bokrifiiiun  ijI'vit  Nurlmnrka  GrufvoraOibilliilt..    Af  Wulfr.  Peteraeon. 

Sverigea  Giolo^-iakii    Indiro'ikiiio^.     Ser.  C,  No. 

9x0,  pp.  i:0.    Platti. 
Sweden— Norrland. 

Frakliakt  GcoIugi»lin    CndiTMikniiiLMr   inom  Yeat'Tnorrhinda  liin   im-d  Bidrag 

LBnetfl  Hiisliillln;n^'.-[iill!'l;;i|i   1 1 1 r . ■  l.  1  - l   lipiuiiii  Svori^i-s  Grologiaka   I'nderaokning. 

II.  Borggrnnden.— Sverigea  Geolof-iaka   lTudiT^'kiiing.      Ser.  C,  No.  177.     Stock- 
holm: P.  A     Noralodt  A   S.'.iier,  1899.      Size  12}  X  10,  pp.  GO.     Mapi.     Prennttd 

by  Iht  Stnditlt  Qtologicat  Survey, 


T 


Stockholm,  1896. 
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Sweden— Bbdo.  Holmquitt. 

Om  Rodoomradets.    Bapakivi  ooh  Gangbergarter.    Mit  eiaem  Resume  in  Deutsoher 

Spache.  Af  P.  J.  Holraquist — Sverigei  Geologiska  Undersokning.  Ser.  C,  No.  181. 

Stockholm :  P.  A.  Norstedt  &  Soner,  1899.    Size  9x6,  pp.  118.    Map  and  Plates. 

The  geology  of  the  island  of  Rodo  and  its  surroundings. 

Switzerland.  Baedeker. 

Switzerland  and  the  Adjacent  Portions  of  Italy,  Savoy,  and  Tyrol.  Handbook  for 
Travellers  by  Karl  Baedeker.  Eighteenth  Edition.  Leipsic:  R.  Baedeker; 
London :  Dulau  &  Co.  1899.  Size  6}  X  4},  pp.  xxxiv.  and  512.  Maps,  Plans,  and 
Panoramas.  Price  Ss.  Two  copies,  one  presented  by  the  Editor,  the  other  by  Messrs. 
Dulau  A  Co. 

Switzerland— Lao  de  Champez.    Alpine  J.  19  (1899) :  514-548.  Teld. 

The  Lac  de  Champez.    By  the  Editor. 

Switzerland— Zarmatt.  Whymper. 

The  Valley  of  Zermatt  and  the  Matterhorn.    A  Guide  by  Edward  Whymper.    . 
Third  edition.    London :  John  Murray,  1899.    Size  7J  x  5,  pp.  xiv.  and  224. 
Maps  and  Illustrations.    Price  Ss,    Presented  by  the  Author. 

United  Kingdom.  Taylor. 

The  British  Isles  through   an  Opera  Glass.     By   Charles   M.  Taylor,  Junr. 

Philadelphia:  G.  W.  Jacobs  &  Co.,  1899.     Size  8  x  5},  pp.  320.    Illustrations. 

Presented  by  the  Author. 
Notes  of  a  rapid  tour. 
United  Kingdom— Commercial  Geography.  Htrbertson. 

Commercial  Geography  of  the  British  Isles.    By  A.  J.  Herbertson,  ph.d.    London 

and  Edinburgh.    W.  &  R.  Chambers,  1899.    Size  7x5,  pp.  140.    Maps.    Price  Is. 

Presented  by  the  Publishers. 
This  is  a  careful  and  accurate  epitome  of  the  Commercial  Geography  of  the  United 
Kingdom;  it  deals  with  the  physical  geography  in  relation  to  the  resources  of  the 
country  in  minerals  and  agriculture.  The  distribution  of  manufacturing  centres  is 
studied,  the  railway  and  canal  systems  described,  and  a  good  account  given  of  the 
imports  and  exports  of  the  country  as  a  whole. 

United  Kingdom— England.  Murray. 

A  Handbook  for  Residents  and  Travellers  in  Wilts  and  Dorset.  Fifth  Edition. 
London :  John  Murray.  1899.  Size  7x5,  pp.  xlviii.,  712.  Maps  and  Plans. 
Price  6s.    Presented  by  Mr.  Murray. 

United  Kingdom— England.  Peek. 

Rousdon  Observatory,  Devon.  Vol.  xv.  Meteorological  Observations  for  the  year 
lb98,  made  under  the  superintendence  of  Sir  Cuthbert  E.  Peek,  Bart.  London, 
1899.    Size  11  x  9,  pp.  40.    Plate. 

United  Kingdom —England.    J.R.  Agricultural  S.  10  (1899) :  429-485.        Whitehead. 

A  Sketch  of  the  Agriculture  of  Kent.  By  Charted  Whitehead.  With  Maps  and 
Illustrations. 

United  Kingdom— England.  

Antient  Southampton.  Catalogue  of  Works  of  Art  belonging  to  William  Burro  ugh 
Hill,  Southampton,  1897.    Size  9$  x  6,  pp.  32.    Presented  by  W.  B.  Hill,  Esq. 

Catalogue  of  a  collection  of  pictures  of  Southampton  and  neighbourhood,  including 
many  of  the  ancient  buildings. 

United  Kingdom— England.  

London  Topographical  Society.    Report  of  the  Organizing  Committee,  submitted 
at  the  First  Annual  Meeting  of  the  Society,  .  .  .  March  9, 1899.    Size  8}  X  5$, 
pp.  16.   Illustrated  Topographical  Record  of  London.   First  Series.   Issued  by  the 
Organizing  Committee  of  the  London  Topographical  Society,  1898.    Size  11$  x  9,    t 
pp.  [52].     Illustrations. 

Drawings,  usually  accompanied  by  plans  and  descriptive  notes,  of  old  portions  of 
London  which  have  been  rebuilt  or  destroyed. 

United  Kingdom— England.  Baddeley. 

Thorough  Guide  ISeries.  The  Peak  District  of  Derbyshire  and  neighbouring 
Counties.  By  M.  J.  B.  Baddeley,  b.a.  Seventh  Edition,  Revised  and  enlarged. 
London:  Dulau  &  Co.,  1899.  Size  6}  X  4},  pp.  xvi„  16,  and  158.  Maps.  Price 
3s.    Presented  by  the  Publishers. 
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United  Kingdom— England 

P.  Yotkthirt  Geoha.  and  Patitttrhnit  A  13  f  ]fis»9>:  400-401. 
The  Distribution  of  Moorlands  in  tin?  East  of  Yorkshire,  as  explained  by 
fllMb]  History  of  tbe  County.     By  Rev.  E.  Mania  Cole. 
Tbe  author  points  out  that  the  moorlands  of  tho  vnle  of  York  occur  mainly  on  tin- 
north  BiJi'  of  the  vol  by.  "I    arrangi  meni  which  lie  tracts  tn  the  iictiuii  of  the  glaciers- 
of  the  lot  bro  iu  sweeping  away  the  soil  from  the  northern  tide  of  tho  valley  »ni! 
accumulating  moraiuic  matter  OB  the  southern. 

United  Kingdom — Eain fall.  Symon*  and  Wallii 

British  Rainfall.  1898.     On  the  Distribution  of  Rain  over  the  Britixh  Isles  during 

tlie  year   1898,  us  observed    nt    more    than    .1000   Station*  in  Great  Britain  and 

Ireland,  with  articles  upon  viinnii.  lirnnrlfj  ot'  Rainfall  work.     <  'ornpilod  by  <•.  J. 

Syuiou^,  p.n.s..  and   If.  Soiverbv  Wallis,      Ixuidon  .   E.  Stanford.  1S99.      Size  y  x  6- 

pp.  68  and  JJJ2,    HUip*  a  wl  llliul  ratio  in.    Price  1 0«.    Presented  by  (5.  J.  Symon*,  Eiq. 

In  addition  to  the  us  mil  statistics,  this  issue  contains  a  chapter  on   Bclf-rocordine 

raiu-gnnges,  with  i  II  u  strati  on  r  of  the  ''liiet   patterns,  notot.  «ti  the  lluctuution  of  rainfall 

i'ot  17."i  consecutive  yearn,  an  account,  with  map,  of  n  remarkable  rain-etormat  Angoi 

Northumberland,  on  Sept-  MbM  7.  181)8,  atid  several  other  valuable  articles. 

ASIA. 

Die   SuJarftbische  Expedition  drr  kniserliohen   Academic  dor  WisaenBchaften  in 

Wien  und  das  Vorgehen  dee  Prof.  Dr.  David  Hi-inr.  Miillcr  aclenniissig  dargestelll 

von  Dr.  C.  Graf  l.uu.lheri.-.     Miiorlien:  H.  Lukaichik,  1899.     Sire  8*  x  6,  pp.  sri. 

and  18)1.     I'retented  by  the  Publisher. 
Aria-  Exploration.      Deatmhe  RwUchan  0.  Bl  (1899);  444-159. 

Fortschritte  dor  geographisrlien  I'nrsi-huiigi  mind  liciscii  im  .lull 

Von  Dr.  J.  M.  Jiittner. 
Alia— Land  HonUi.      J.Tt.  Untied  Serrioe  1.  43  (1899) :  985-101(3. 

The  Highway  of  the  Nations:  i.e.  Tho  Turko- Persic- Indian   Cominireial  Route 

between  Europe  ami  Aria,  and  tin:  Considerations  Influencing  its  Alignment.     By 

Colonel  Mark  Bell,  en.     IFi'IA  Slap. 
On  the  various  possiblu  Und-routos  to  India. 
Asia— Bailway  project.     Nineteenth  Century  4fi  (1899):  481-492.  Horsing. 

An  all-Britiah  Railway  to  China.     By  C.  A.  Moreing.     With  Map. 
Advocates  a  railway  from  E^vpt  across  the  north  of  Arabia  and  the  south  ol  IVr-i:. 
to  Karachi,  and  a  continuation  of  the  Indian  railway  system  from  Mandahiy 
upper  Yanglse,  and  down  the  XftqgtM  valley  to  Shanghai. 

Administration  Report*,  1898.     Part  ii.  Scieuliflc.  Surrey  Deportment.     Reportof 
Mr.  F.  H.Grinlinton.  Surveyor-General.    Size  13J  x  8J,  pp- 24.    Map*  and  "'  ' 
Pritenttd  by  the  Author. 

Caylon.  leclareq. 

Notcaur  leplus  imoien  entrepot  -le  commerce.     Par  Jules  Lecleroq.    (Extralt  de» 

Bill,  de  I'Arad.  ,<■>/.  de  lldgiVie..  3'    scr..  t.  xxxvii.,  2'"     partie,  No.    1,  pp.  58-64. 

1899.)     Size  9x6-     PreienUd  by  the  Author. 
The  oldest  entrepot  is  Point  de  Galle. 
Ceylon.  /.  Ceylon  Br.  R.  AniaticS.  (18981  15  (1899);  213-290. 

Monumental  Remains  of  the  Dutch  Eiiit  India  Company  in  Ceylon.     By  F.  H.  de 

Vos.     With  Plata. 
China.  Fortnightly  Rev.  66  (1899)  :  418-463. 

The  Yangtse  Region.     By  R.  C.  Gimdry. 
China— Canton. 

Tide  of  Canton  for  the  Year  1898.     Foreign  Office,  Annual  No.  aiiiit.  lsfti. 


rinlinton. 
eportof 
I  Plait. 


Six 


pp.  11      Price  Id. 


China— Che-kianf.        yumd'on*  Dipt,  -t  r„l,m.  8(1899):   22-28. 

La  Province  du  Toue'-Kiang  (Chine).     Par  A.  A.  Fauvel. 
On  the  resdtirees  of  Clojkmng  and  tlie  probable  political  destiny  of  that  state  il 
■■  partition  of  China." 
China— Che-Wang.        V Etploratione  Com.  14  (1899):  267-292. 

II  Ce-Kiang.     Studio  Geograflco-eoODomico  del  Dr.  Mario  t'nrli.     Por  E.  Pioi. 
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China— Chinkieng.  Scott. 

Trade  of  Chinkiang  for  the  year  1898.  Foreign  Office,  Annual  No.  2325,  1899. 
Size  9J  x  6,  pp.  16.    Price  Id. 

China— Hankow.  Warren. 

Trade  of  Hankow  for  the  year  1898.  Foreign  Office,  Annual  No.  2303, 1899.  Size 
10  X  6$,  pp.  10.    Price  Id. 

China— Nankin.  Gaillard. 

Varie'tes  Sinologiques  No.  16.  Nankin  d'alora  et  d'aujourd'hui.  Flan  de  Nankin 
(De'cembre  1898.)  Par  le  P.  Louis  Gaillard,  S.  J.  Chang-hai :  Imp.  de  la  Mission 
Gatholique,  1899.    Size  10  x  6$,  pp.  4.    Plan.    Presented  by  the  Author. 

China — Shanghai.  Brenan. 

Trade  of  Shanghai  for  the  year  1898.  Foreign  Office,  Annual  No.  2318,  1899. 
Size  10  x  6f  pp.  16.    Price  Id. 

China— Shantung.  Hesse-Wartegg. 

Sckantung  und  Deutsch-China,  von  Kiautschou  ins  Heilige  Land  von  China  und 
vom  Jangtsekiang  nach  Peking  im  Jahre  1898.  Yon  Ernst  Ton  Hesse-Wartegg. 
Leipzig :  J.  J.  Weber,  1898.  Size  10$  x  7$,  pp.  vi.  and  294.  Maps  and  Illustra- 
tions. 

Notes  of  a  visit  in  1898. 
China— Trade.  


China :  Imperial  Maritime  Customs.  I.  Statistical  Series,  Nos.  3  and  4.  Returns 
of  Trade  and  Trade  Reports  for  the  year  1898.  Part  ii. — Reports  and  Statistics  for 
each  Port.  With  Report  on  Foreign  Trade  of  China,  and  Index  to  Annual  Trade 
Reports,  1893-97.  Shanghai;  London  :  P.  T.  King  &  Son,  1899.  Size  11  x  9,  pp. 
ziv.  an  I  714.  Maps  and  Diagram*.  Presented  by  the  Inspector-General  of  Chinese 
Customs. 

Japan— Climate.  J.G.  Tokyo  G.8. 11  (1899) :  347-354.  Vakagawa. 

On  the  Climatological  Division  of  the  Japanese  Islands.  By  Genzaburu  Kakagawa. 
[In  Japanese.] 

Japan— Formosa.  J.G.  Tokyo  G.8.  11  (1899) :  264-274.  Ishii.. 

Geological  Exploration  in  Formosa.    By  Yamajiro  Ishii.     [In  Japanese.] 

Japan— Formosa.  J.G.  Tokyo  G.8.  11  (1899):  179-193.  tah 

Geography  of  Formosa  on  its  Administration.    By  Yamajiro  Ishii.    [In  Japanese.] 

Japan— Formosa.         J.G.  Tokyo  G.S.  11  (1899):  338-346,  428-433.  Torii. 

Aborigines  of  Southern  Formosa.    By  Ryozo  Torii.    [In  Japanese.] 

Japanese  Race.  T.  Asiatic  8.  Japan  25  (1897) :  1-31.  Doomam 

The  Origin  of  the  Japanese  Race.    By  the  Rev.  I.  Dooman. 

Malay  Archipelago — Borneo.  Saston. 

Tijds.  K.  Ned.  Aard.  GenooU.  Amsterdam  16  (1899)  :  245-258. 
Voorloopige  mededeeling  over  de  Geologic  van  het  Stroomgebied  der  Kapoeas- 
rivier  in  de  Westerafdeeling  van  Borneo.    Door  N.  Wing  Easton.     With  Map. 

Malay  Archipelago— Borneo.    Mission  Field  44  (1899) :  300-304.  Oocher. 

Four  Hundred  Miles  in  Sarawak.  By  the  Rev.  H.  P.  Gocher,  m.a.  With 
Illustration. 

Malay  Archipelago— Java.  Gennep. 

Tijds.  K.  Ned.  Aard.  Genoots.  Amsterdam  16  (1899):  259-276. 

Opmerkingen  naar  aanleiding  van  Dr.  J.  H.  F.  Kohlbrugge's  '  Geographische 
Beschrijving  van  het  Jang-Gebergte  (Argopoero)  op  Java.'  Door  J.  L.  van 
Gennep. 

Malay  Archipelago — Java.  Ijterman. 

Tijds.  K.  Ned.  Aard.  Genoots.  Amsterdam  16  (1899):  307-334. 
Over  Boro-Boedoer.    Door  J.  W.  Ijzerman.     With  Illustrations. 

Malay  States— 8elangor.  Rodger. 

Selangor  Administration  Report  for  the  Year  1898.  By  J.  P.  Rodger.  Kuala 
Lumpur,  1899.     Size  13£  x  8$,  pp.  46. 


I'm  Baron  do  Bare. 
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Pertia.  Imp.  ani  Asiatic  Quarterly  Rer.  B  (1899)  :  284-31;). 

Tho  Craning  Struggle  for  Peraia.     By  B.  ronhani  Lobb.     With  Map. 
Philippine  Island.  Export  21  (1899):   HiU-lTu. 

Die  wirthBcliaftliclie  Zukuuft  der  1'Lilippiuen, 
Philippine  Islands.      J.G.  Tukyo  G.S.  11  (1890):  210,  US,  361,  439. 

Philippine  Luanda.     By  Jakudzi  llgawa.     [In  Japam  so  ] 
Route  to  India.  Soettiih  G.  Mag.  IS  (1899):  WS-4T0, 

From  London  to  Kiiraciii  in  a  Week.     By  Franc-is  H.  Skrine.     With  Map. 
Snggeetiou  Tor  a  mail  route  In  India  by  iiniliiiE  tbe  ItussisiD  railway  at  Km 
tbe  Indian  system  at  Chaman  by  a  new  line  of  -138  miles. 
Eussia  -Caucasus.  Rev.  G.  45(1809):  15  3'i.  94-12.1. 

An  nord  do  la  ofaat&e  <!n  Cuucaae.     Souvenirs  d'uuo  miseiiu 

With  Itliulraliont. 
Bosiia— Caneaaai-TJibba.     Alpine  J.  19(1809):  524-536. 

Ushba.     By  W.  Riekroor  RickmorB, 
Siam.  Mouvement  G.  16  (1899) :  409-413. 

L'avenir  du  Siam  (Troieicme  article).     With  Map. 
Trani-SiberUn  Bailway.     Contemporary  Iter.  78  (1899) :  2(11-271. 

The  Tram- Siberian  It  nil  way.     By  IV.  Durban. 

AFRICA. 
A  frica — Anthropology. 

Der   afrili  anise  ho    PI 

Weule.     Leipzig;  (I, 

the  Auth.iT. 

On  the  geographical  distribution  of  diflerrut  forins  of  arrows  in  Africa. 
Africa— Historical       Deatrehe  Hundechau  G.  £1  (1899) :  337-343. 

Afrikaa  Angliederung  an  die  euroiiieehe  Culturwelt.     Yon  Dr.  Rob.  Rutnpe. 
On  tbe  relatioua  batwMD  Europe  rtnd  Africa  since  tbe  time  of  Biirtbolomew  E" 
Africa    -Zoogeography  Q.7..  5  (1890) :  522-530. 

Die  Ausbrdtuns;  ilea  SandHolis  in  Al'tika.     Ein  tiorgcosrnribiacher  Vcrsuch. 

P.  HeBse. 
Algeria. 

Excursion  a  Bna-Saudn  et  M'Sila.     Bacon  ice  par  Dc  (inllnud.     Pnria :  P.  Ollen- 
dorff [1899],     SizeSJ  X  U  J.  pp.  102.     Map  and  llluilrationn. 
Graoefttlly  illustrated  note*  of  trareL 
Algeria.  Hay  Hewton. 

Trade  of  Algeria  for  tbe  year  1898.     Foreign  Office.  Annual  No.  2302,  1899.     Bile 

10  x6J,  pp.  38.     Pries  2ii. 
Algeria.     ItweignemenU  Colon.,  Comili  VAfrique  Francaitt  3  (1899):  48-56. 

L'espansion  de  la  France  dans  le  and  Algerian.      Par  H.  Gustavo  Merrier. 
Algeria— Sahara.     B.  Comitf  V Afrique  Fnuicain  0  (1899):  176-178. 

La  miaaion  Foureun-Lamy.     With  Map. 
Britiah  Central  Africa.  Sharp*. 

Trade  und  General  I  Ymdiliou  of  British   Central  Africa  Protectorate  for  the  year 

1808-99.     Foreign  Office,  Annual  No.  2327, 1890.    Size  10  x  6(,  pp.36.    Price  I  {if. 
British  East  Africa. 

Africa,  No.  9  (1899).      Report  by  Li  cut. -Colon  el  Macdonald,  H.„,  -. 

from  tbe  I  '-iiiL.iM  Pt.X-ot.irntv,  M>iv  1.  ].-:)>.  1.,  M.n.'li   ;..  Isl»>).      Undou  ;   Eyre  £ 

Spottiswoode,  1889.    Size  13),  x  8|,  pp.  14.     Fries  4Jd. 
British  East  Africa     Euwemori, 

Toro.     ViaitB  to  Rnwenzori  "  Mounlnins  of  Ibe  Moon."     By  tbe   Right  ReT.  A 

Tucker,   D.u,      London:    Churoli   .Missionary  .S'leiety,    lsjiu.      Size  S  x  9,  pp, 
Map  and  ltlaitrationi.     Price  It.  6o\      Preteuttil  by  the  Church  Mittfanary  Son 
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Iritiih  East  Africa— Uganda.  Macdonald  and  Auatin. 

Journeys  to  the  North  of  Uganda.  By  Colonel  J.  R.  L.  Macdonald  and  Major  H. 
H.  Austin.  From  the  Geographical  Journal  for  August,  1899.  Size  10  X  6J,  pp. 
28.    Map  and  Illustration*. 

British  Sonth  Africa.  Gill. 

Report  of  Her  Majesty's  Astronomer  at  the  Cape  of  Good  Hope  to  the  Secretary 

of  the  Admiralty,  for  the  year  1898.    London,  1899.    Size  12}  X  10,  pp.  18. 

This  report  includes  a  statement  as  to  the  progress  of  the  geodetic  survey  of  South 

Africa.    It  includes  the  telegraphic  determination  of  the  longitude  of  Bulawayo  and 

the  measurement  of  a  base-line  of  11|  miles  by  the  Jaderin  apparatus.    Various 

important  delimitation  surveys  and  determinations  of  longitude  have  also  been  made. 

Congo  State — Geology.  Cornet. 

Etudes  sur  la  Geologic  du  Congo  Occidental  entre  la  cote  et  le  confluent  du  Ruki. 
Par  J.  Comet.  (Extrait  du  *  Bulletin  de  la  Socie'te  Beige  de  Geologie,  de  Paleonto- 
lojne  et  d'Hydrologie,1  Tome  xi.,  1897.)  Bruxelles,  1899.  Size  9?  x  6$,  pp.  311- 
378.    Sections. 

Egypt.  White. 

The  Expansion  of  Egypt  under  Anglo-Egyptian  Condominium.    By  Arthur  Silva 
White.    London:  Methuen&  Co.,  1898.    Size  9J  x  6,  pp.  xvi.  and  484.    Map*. 
Price  15*.    Presented  by  the  Publishers. 
This  is  a  politico-historical  work  largely  based  on  geographical  considerations,  very 
clearly  arranged,  allowing  of  unusually  ready  reference,  and  illustrated  by  three  admir- 
able maps. 

Egypt— Emerald  Uinta.  Karr. 

Eastern  Desert  of  Egypt.     Expedition  to  the  Emerald  Mines  of  Sikait  and  of  Ze- 
bara.    By  H.  W.  Seton  Karr.    For  Streeter  &  Co.,  Ltd.    Size  10  x  8$,  pp.  16. 
'    Maps. 

Egypt— Public  Works  Department.  Garitin. 

Public  Works  Ministry.  Report  upon  the  Administration  of  the  Public  Works 
Department  for  1898.  By  Sir  W.  E.  Garstin,  k.c.m.g.  With  Reports  by  the  Officers 
in  charge  of  the  Several  Branches  of  tho  Administration.  Cairo,  1899.  Size  11  x 
7},  pp.  244.    Maps  and  Illustrations. 

French  Congo.    B.S.O.  Pans  18  (1897) :  121-178,  340-384  (1899):    496-518.      Julian. 
Du  Haut-Oubangui   vers    le  Chari   par  le   bassin  de  la  riviore  Kota  (Mai — 
Octobre  1894).    Par  le  capitaine  Julien.     With  Map. 

Trench  Sudan.      Questions  Dipl.  et  Colon.  6  (1899) :  293-299,  423-430.  Filliatre. 

Mission  chez  Samory  (Juillet— Xovembre  1897).    Par  M.  le  Filliatre. 

Trench  West  Africa.     Questions  Dipl.  et  Colon.  8  (1899) :  33-41.  Arnand-Regis. 

La  Casamance,  le  pays  Bayotte  et  le  Balantacounda.     Etude  commerciale.    Par  P. 
•    Arnaud-Regis. 

German  East  Africa— Kilimanjaro.  Meyer— Or ostmann. 

M.  Deutsch.  Schutigeb.  12  (1899) :  143-167. 

Barometrische  Hohenmessnngen  am  Kilimandjaro  im  Jahre  1898  von  Dr.  Hans 
Meyer.    Berechnet  von  Dr.  E.  Groesmann. 

The  full  discussion  of  the  barometric  and  hypsometric  observations  is  given,  showing 
the  method  of  determining  the  height  with  all  the  corrections  applied. 

German  East  Afrioa — Kilimanjaro.  Widenmann. 

Die  Kilimandscharo-Bevolkerung.  Anthropologisches  und  Ethnographisches  aus 
dem  Dschaggalande.  Yon  Dr.  A.  Widenmann. — Dr.  A.  Petermanns  Mitteilungen. 
Erganzungsbeft  Nr.  129.  Gotha :  Justus  Perthes,  1899.  Size  11  x  7},  pp.  z.  and 
104.    Illustrations. 

Gorman  South- West  Africa.     Questions  Dipl  et  Colon.  8  (1899) :  76-86.  Hanser. 

.    Etudes  sur  les  Colonies  allemandee.    III. — Afrique  allemande  du  Sud-Ouest.    Par 
M.  H.  Hauser.     With  Map. 

German  West  Afrioa — Kameron.  Stein. 

M.  Deutsch.  SchuUgeb.  12  (1899) :  119-140,  141-142. 

Ueber  die  geographischen  Yerb'altnisse  des  Bezirkes  Lolodorf  (Siidkamerungebiet), 
■   opeziell  die  dort  wohuendon  Yolksstamme.    Yon  Freiherrn  v.  Stein.     With  Map. 

Ueber  das  sudliche  Bakoko-Gebiet.    Yon  Oberlentnant  Freiherrn  v.  Stein. 


L 


I 


«)32  GEOGRAPHICAL  LTRRATUSI  OF  TH1  MONTH. 

Xsmerun.  Deutsches  Koloniatblatt  10  (1899) :  196-199. 

Bericht  des  Geologen  Dr.  Each  tiber  eine  Belie  in  das  Nkowiland. 
Madagascar,  eallitui. 

RenseignemenU  Colon,,  Comite  VA/rique  Francois*  7  (1899):  101-102. 

Le  rapport  d'ensemble  du  general  Gallleni  sur  Madagascar.     With  Portrait. 

Madagascar.  C.  Rd.  139  (1899) :  84-89.  Grandidier. 

Sur  lea  travaux  geographiques  et  cartographiques  executes  a  Madagascar  par  ordre 
da  general  Gallieni,  de  1897  a  1899.    Far  M.  Alfred  Grandidier. 

Marocoo.  Xaakia. 

The  Moorish  Empire,  u  Historical  Epitome.  By  Budgett  Meakin.  London: 
Sonnenschein  &  Co.,  1899.  Size  9x6,  pp.  xxiv.  and  576.  Maps  and  Illustrations. 
Price  15*.    Presented  by  tlie  Publishers. 

An  account  of  the  history  of  Marocco  from  500  years  b.c  to  1894,  supported  by 
<*<opious  references  to  the  books  of  reference  which  have  been  utilized. 

Portuguese  East  Africa— Delagoa  Bay.  Jessett. 

The  Key  to  South  Africa :  Delagoa  Bay.  By  Montague  George  Jesaett.  London : 
T.  Fisher  Unwin,  1899.  Size  8x5$,  pp.  xviii.  and  178.  Maps  and  Illustrations. 
Presented  by  the  AulJior. 

An  account  based  partly  on  compilation,  partly  on  the  observations  made  during  a 
visit  to  Delagoa  bay  in  1897. 

Portuguese  East  Africa — Gasa  Land.  Gotta. 

Cap.  Gomes  da  Costa.  Gaza,  18i>7-1898.  Lisboa :  M.  Gomes.  Size  10  X  6},  pp. 
176.    Maps  and  Illustration*.    Presented  by  the  Author. 

The  southern  portion  of  Portuguese  East  Africa  is  treated  under  the  heads  of 
physical  geography,  general  aspect,  races,  customs,  history,  fauna,  flora,  agriculture, 
climate  and  health,  commerce,  justice,  routes,  publio  works,  and  military  and  political 
organization. 

Portuguese  West  Africa.    B.S.G.  LUboa  16  (1897) :  663-669.  Andrade. 

Estudos  do  planalto  do  distrioto  de  Benguella,  do  Biheas  Mochico  (1897).  Por 
Alfredo  de  Andrade. 

South  Africa.  Fortnightly  Rev.  66  (1899) :  187-196.  Bryden. 

British  and  Dutch  in  South  Africa.    By  H.  A.  Bryden. 

Transvaal.  Imp.  and  Asiatic  Quarterly  Rev.  8  (1899) :  338-382.  

The  South  African  Republic.    By  Africanus. 

Tunisia.  A  travers  le  Monde,  Tour  du  Monde  5  (1899) :  217-220.  

1  Bizerte  et  Ferryville,  la  crc'ation  d'une  ville  en  Tunisie.     With  Map  and  lllus- 

I  trations. 

J  Tunisia.  Vivian. 

Tunisia  and  the  Modern  Barbary  Pirates.    By  Herbert  Vivian,  m.a.    London : 
1  C.  Arthur  Pearson,  Limited,  1899.    Size  9x6,  pp.  xvi.  and  342.    Map  and  lllut- 

j  trations.    Price  1 5s.    Presented  by  the  Publishers. 

•  The  epigrammatic  style  of  this  book  may  be  judged  from  the  first  lines  of  the 

4  preface  :  "  The  authorities  on  Tunisia  are  not  worth  enumerating.    Those  in  English 

,  belong  to  a  former  generation ;   those  in  French  are  prejudiced  and  stupid."    The 

[  author  claims  that  this  book  will  be  an  indispensable  companion  to  travellers  in  the 

i  country,  that  it  exposes  certain  sacrifices  of  British  prestige,  and  pays  a  tribute  to 

1  the  last  survivors  of  a  grand  mediaeval  race.    There  is  a  historical  chapter,  and  the 

greater  part  of  the  book  deals  rather  with  impressions  of  the  people  than  with  a 

1  description  of  the  country. 

West  Africa.         Imp.  and  Asiatic  Quarterly  Rev.  8  (1899) :  327-337.  Bindloss. 

A  Glance  at  Nigeria.     By  Harold  Bindloss. 

West  Africa.  Blackwood's  Mag.  166  (1899) :  275-294.  

The  Loss  of  Moshi.     With  Map. 

N0ETH  AMERICA. 

Alaskan  Boundary.  Fortnightly  Rev.  66  (1899) :  490-499.  Townsend. 

The  Alaskan  Boundary  Question.     By  Horace  Tounsend. 
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Canada— British  Columbia.    P.  A.  Nat.  Sex.  Philadelphia  (1899):  121-124.  Vanx. 

8ome  Observations  on  the  Blecellewaet  and  Asulkan  Glaciers  of  British  Columbia. 
By  George  and  William  8.  Vaux,  Jnnr.     With  Plates. 

Canada — Quebec.  Chalmers. 

Report  on  the  Surface  Geology  and  Auriferous  Deposits  of  South-Eastern  Quebec 
By  R.  Chalmers.  Geological  Survey  of  Canada.  Part  J.,  Annual  Report,  vol.  x. 
Ottawa,  1898.  Size  10  x  6},  pp.  160.  Map  and  Illustration*.  Presented  by  the 
Geological  Survey  of  Canada. 

Contains  an  interesting  history  of  gold-mining  in  the  eastern  townships,  the  part  of 
Quebec  lying  south-west  of  Bcauce  county  and  between  the  St.  Lawrence  and  the 
boundary  of  the  United  States. 

Canada— Yukon  District      Rev.  Franeaise  84  (1899) :  564-575.  Senrigny. 

Au  Klondike,  vers  le  pays  de  TOr.    Par  M.  J.  Servigny.     With  Map. 

Hswfoundland.  Nineteenth  Century  46  (1899) :  223-237.  Des  Vcsnx. 

The  Connection  of  England  with  Newfoundland.    By  Sir  William  Des  Voaux, 

G.C.,  M.G. 

Hswfoundland— Labrador.         Cli  ma  te  1  (1899):  17-21.  Grenfell. 

Climate  and  Travel  in  Labrador.    By  W.  T.  Grenfell,  m.r.o.s.     With  Illustrations. 

The  magazine  containing  this  article  is  mainly  devoted  to  the  hygienic  require- 
ments of  tropical  climates,  and  is  published  by  the  Livingstone  College. 

United  States— Ariiona.      Globus  76  (1899) :  91-95, 172-174.  Ehrenreich. 

Ein  Ausflug  nach  Tusayan  (Arizona)  im  Sommer  1898.  Yon  Dr.  P.  Ehrenreich. 
With  Illustrations. 

United  States— Ariiona,   Globus  76  (1899) :  53-54,  74-78,  138-142.  EhrenxeiolL 

Ein  Ausflug  nach  Tusayan  (Arizona)  im  Sommer,  1898.  Yon  Dr.  P.  Ehrenreich. 
With  Map  and  Illustrations. 

United  States—Army.  Miles. 

Annual  Report  of  the  Major-General  Commanding  the  Army  to  the  Secretary  of 
War,  1898,  and  Supplement.  Washington,  1898  and  1899.  Size  9x6,  pp.  676 ; 
Supplement,  44.    Maps  and  Illustrations.    Presented  by  General  Greely. 

This  volume  is  occupied  with  official  reports  and  maps  of  the  military  operations 
of  the  United  States  army  in  Cuba,  Porto  Rico,  and  the  Philippines. 

United  States— California.    Sierra  Club  B.  2  (1899) :  312-819.  Baker. 

The  Lava  Region  of  Northern  California.    By  M.  S.  Baker.    With  Map  and  Plates. 

United  States— California.    Sierra  Club  B.  2  (1899) :  295-311.  Hanson. 

Observations  on  the  Denudation  of  Vegetation — a  Suggested  Bemedy  for  Cali- 
fornia.   By  Marsden  Mauson,  ph.d.     With  Plates. 

United  States— Colorado.  Purington. 

Preliminary  Report  on  the  Mining  Industries  of  the  Telluride  Quadrangle, 
Colorado.  By  C.  W.  Purington.— Eighteenth  Annual  Report  of  the  U.S.  Geo- 
logical Survey,  1896-97.    Part  iii.    Pp.  745-848.    Plates.    Washington,  1898. 

United  States— Geological  Survey.  

Eighteenth  Annual  Report  of  the  United  States  Geological  Survey  to  the  Secre- 
tary of  the  Interior,  1896-97.  In  Five  Parts.  Part  i.,  Directors  Report,  in- 
cluding Triangulation  and  Spirit  Levelling  (1897,  pp.  440);  part  iii.,  Economic 
Geology  (1898,  pp.  862);  part  iv.,  Hydrography  (1897,  pp.  x.  and  756).  Washing- 
ton. Size  12  X  8.  Maps,  Diagrams,  and  Illustrations.  Presented  by  the  U.S. 
Geological  Survey. 

These  volumes  contain  a  full  account  of  the  position  of  the  triangulation  of  the 
United  States  carried  out  by  the  Geological  Survey  to  the  end  of  1897,  and  of  the 
levelling,  with  tables  of  sea- level  heights,  water-storage,  and  artesian-well  boring  in 
the  Western  States,  and  papers  on  economic  geology,  whioh  will  be  entered  specially. 

United  States — Illinois.  Wyndham. 

Coal  Mining  in  the  State  of  Illinois  for  the  year  1898.  Foreign  Office,  Miscel- 
laneous, No.  507,  1899.    Size  10  x  6$,  pp.  10.    Price  Id. 

United  States— Lake  Michigan.  Cowles. 

Contributions  from  the  Hull  Botanical  Laboratory.  XIII.  The  Ecological  Rela- 
tions of  the  Vegetation  on  the  Sand  Dunes  of  I^ake  Michigan.  By  Henry  Chandler 
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Cowlcs.    Reprinted  from  the  Botanioal  Gazette,  to],  xxvii.  Nos.  2,  3,  4,  and  5, 
1899.    Chicago,  1899.     Size  9)  x  7,  pp.  95-391.    Map  and  Illustrations. 

"  The  province  of  ecology  is  to  consider  the  mutual  relations  between  plants  and 
their  environment/'  and  this  paper  deals  with  the  vegetation  of  the  sand-dune*  border- 
ing Lake  Michigan,  in  order  to  show  the  influence  of  the  sand  on  the  plants  and  that 
of  the  plants  on  the  sand.    See  note,  p.  668. 

United  8tatss— Minnesota.      Science  10  (1899) :  107-1 10.  Hall. 

Distribution  of  the  Eeewatin  in  Minnesota.    By  Prof.  C.  W.  Hall. 
On  the  Keewatin  rocks  in  Minnesota. 

United  8taUs— Hew  England.    B.  Etsex  I.  29  (1897) :  71-119.  Woodwortk 

Some  Glacial  Wash-Plains  of  Southern  New  England.  By  J.  B.  Woodworth. 
With  Maps. 

United  States— Korth  Carolina.  Bassett 

Slavery  in  the  State  of  North  Carolina.  By  John  Spencer  Bassett,  fh.p. — Johns 
Hopkins  University  Studies  in  Historical  and  Political  Science.  ISeries  xviL, 
Nos.  7,  8.    Baltimore,  1899.    Size  9}  X  6,  pp.  112. 

United  States— South  Dakota.    National  G.  Mag.  10  (1899) :  339-343.  Barton. 

Bad  Lands  of  South  Dakota.    By  N.  H.  Darton.     With  Illustration*. 

United  States— Washington.  Elliot 

Catalogue  of  Mammals  from  the  Olympic  Mountains,  Washington.  With  Descrip- 
tions of  New  Species.  By  D.  G.  Elliot — Field  Columbian  Museum  Publication, 
32.  Zoological  Series,  vol.  i.  No.  13.  Chicago,  1899.  Size  10  x  6|,  pp.  241-276. 
Plates. 

This  catalogue  contains  a  number  of  interesting  views  of  scenery  in  the  Olympic 
mountains. 

•;  CENTRAL  ABB  SOUTH  AMERICA. 

Andes.  B.S.Q.  Lima  8  (1898) :  165-171.  Baimondi 

Alturas  sobre  el  nivel  del  mar,  de  las  abras  <'»  posos  de  la  Cordillera  occidental. 
Por  Antonio  Baimondi. 

\  Anguilla.  Bat 

Anguilla.  Report  on  Vital  Statistics,  1898.  Colonial  Reports,  Miscellaneous, 
No.  12,  1899.    Size  10  x  6,  pp.  20.    Price  ljd. 

Argentine  Repnblie.  

Annuai re  Statistique  do  la  Ville  de  Buenos- Ayres  viiim"  Anne'e,  1898.  Buenos- 
Ay  res,  1899.    Size  10}  X  7J,  pp.  xxvL  and  326. 

Argentine  Repnblie— Bnenos  Aires. 


Anuario  de  la  Direcciun  General  de  Estadistica  corrcspondiente  al  Alio  1897. 
Tomo  I.    Buenos  Aires,  1898.    Size  11  X  7$,  pp.  xvi.  and  468. 

Barbados.  Williams. 

Barbados  Annual  Report  for  1898.  Colonial  Reports,  Annual  No.  262,  1899. 
Size  10  X  6,  pp.  32.     Price  2d. 

Bolivia.  Deutsche  Rundschau  G.  21  (1899):  346-354.  Knsser-Asport. 

Einige  Wochcn  auf  der  bolivianischen  Puna.    Von  Chr.  Nusser-Asport. 

Brazil— Para.  V Esplorazione  Com.  14  (1899)  :  170,  209,  237,  257.  lUnsL 

Quello  che  ho  Veduto  al  Para :  Colonizzazione  e<l  Emigrazione.    Alberto  ManxL 

Chile— Ataeama.     B.  Geolog.  I.  University  Upsala  4  (1898)  :  28-44.  Nordenskjold. 

Ueber  einige  Erzlagerstatten  der  Ataeama wiiste.    Von  Otto  XorJenskjold.    IT. 

Colombia.  Hiehols. 

The  Ores  of  Colombia  from  Mines  in  operation  in  1892.  By  Henry  Windsor 
Nichols,  8.b.  Field  Columbian  Museum,  Publication  33.  Geological  Series, 
vol.  i.  No.  3.     Chicago,  1899.     Size  10  X  6J,  pp.  125-170.    Map. 

Colombia.  Scottish  O.  Mag.  15  (1899) :  470-479.  Whits. 

Brief  Notes  on  the  Glacial  Phenomena  of  Colombia  (South  America).  By  R. 
Blake  White.     WWt  Illustrations. 

Falkland  Islands.  Craigie-Halkett. 

Falkland  Islands.  Annual  Report  for  1898.  Colonial  Reports,  Annual  No.  263, 
1899.     Size  10  x  6],  pp.  22.     Price  lid. 
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Guadeloupe.  Questions  Dipt,  et  Colon.  7  (1899):  449-466.  Isaae. 

La  Guadeloupe  en  1899.    Par  A.  Isaac. 

The  late  M.  Isaac  represented  Guadeloupe  in  the  Upper  Chamber  of  the  French 
Parliament,  and  being  a  native  of  the  island,  and  long  charged  with  high  official  duties 
there,  his  views  are  of  Bpecial  value. 

Hiacaragua  Canal.         National  G.  Mag.  10  (1899) :  297-316.         Nimmo  and  Johnson. 
The  Proposed  American  Interoceanic  Canal  in   its  Commercial  Aspects.    By 
Joseph  Nimmo,  Jr.,  ll.d.    The  Interoceanic  Canal.    By  Emory  B.  Johnson. 

Hiearagua  Canal.  Science  10  (1899) :  97-104.  Hayes. 

The  Nicaragua  Canal  Route.    By  Dr.  C.  Willard  Hayes. 

Paraguay.  Globus  76  (1899) :  78-80.  Lehmann. 

Weitere  Mitteilungen  liber  die  Guayakis  in  Paraguay.  Yon  Dr.  Rob.  Lehmann- 
Nitsche.     With  Illustration. 

Peru.  C.  Bd.  8.G.  Pari$  (1899) :  283-285.  Bourgeois. 

Nouvelle  mesure  d'un  arc  do  meridien.    Par  M.  le  commandant  Bourgeois. 

Porto  Rico.  Globus  76(1899):  133-138.  Htlbener. 

Reise-Eindrucke  aus  Pnertorico.    Yon  Dr.  Tb.  Hiibener. 

South  America.  B.S.G.  Com.  Bordeaux  22  (1899) :  294-302.  Hetsel. 

Sur  le  commerce  du  "  cauclio  "  dans  l'Amerique  du  sud.  Par  Fred.  J.  Hessel.  With 
Sketch-map. 

An  account,  translated  from  '  The  Indiarubber  World '  of  New  York,  of  a  commercial 
expedition  up  the  Amazon  into  Peru  in  search  of  the  quality  of  indiarubber  known  iu 
the  trade  as  caucho. 

West  Indies— Hurricane.    National  G.  Mag.  10  (1899) :  343-318.  Garriott. 

The  West  Indian  Hurricane  of  August  7-14,  1899.  By  £.  B.  Garriott.  With 
Diagram. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Australia.  Quarterly  Rev.  190  (1899) :  289-315.  

The  Federation  of  Australia. 

A  study  of  the  position  of  the  Australian  colonies  in  respect  to  their  administration, 
and  the  proposed  constitution  of  the  federated  commonwealth. 

Australia — Diicorery.  Heeres. 

The  part  borne  by  the  Dutch  in  the  Discovery  of  Australia,  1606-1765.  By  J.  E. 
Heeres,  ll.d.  Published  by  the  Royal  Dutch  Geographical  Society  in  commemora- 
tion of  the  XXVth  Anniversary  of  its  Foundation.  London  :  Luzao  &  Co.,  1899. 
Size  14$  x  10$,  pp.  6,  xviii.  and  106.  Maps.   Price  21$.   Presented  by  the  Publishers. 

This  important  work  is  printed  iu  Dutch  and  English.  It  deals  with  Dutch  voyages 
to  Australasia  between  1602  and  1756,  and  is  illustrated  with  facsimile  reproductions 
of  early  maps. 

Australia— Ethnology.  Mathew. 

Eaglehawk  and  Crow,  a  Study  of  the  Australian  Aborigines,  including  an  Inquiry 
into  their  origin  and  a  Survey  of  Australian  Languages.  By  John  Mathew. 
Loudon :  D.  Nutt,  1899.  Size  9}  x  6,  pp.  xvi.  and  288.  Map  and  Illustrations. 
Price  18*.    Presented  by  the  PitblisJier. 

This  volume  deals  with  the  aborigines  of  Australia  as  a  whole,  and  is  illustrated 
by  a  linguistic  map  of  the  continent.  The  study  of  the  native  languages  has  led  the 
author  to  believe  that  the  original  settlement  took  place  in  the  north-oast,  and  the 
linguistic  argument  is  carried  out  with  great  completeness.  A  new  classification  of 
Australian  languages  is  given,  and  there  are  comprehensive  vocabularies  allowing  the 
development  of  many  words  to  be  traced. 

Australia— Ethnology.    /.  and  PM.S.  New  South  Walts  32  (1898) :  66-87.     Mathews. 
Australian  Divisional  Systems.    By  R.  H.  Mathews. 

British  Hew  Guinea.  Jollien. 

Miss.  Catholiqnes  31  (1899) :  293,  306,  317,  328,  346,  352,  370,  380. 
Chez  les  Papous.     Une  premiere  visite  a  la  tribu  des  Uni-Uni.    Lettre  du  R.  P. 
Andre  Jullien.     With  Map  and  Illustrations. 
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Climatology— Rainfall.  Htrlartaon. 

The  Monthly  Rainfall  over  the  Land  Surface  of  the  Globe.  Inaugural-Dissertation 
zur  Erlangung  der  Philosophischen  Doktorwiirde  vorgelegt  der  hohen  Philo- 
Bophischcn  Facult'at  der  Albert-Ludwigs-Universit'at  zu  Freiburg  im  Breisgau. 
Von  Andrew  John  Herbertson.     Size  10  x  6),  pp.  68.    Map$. 

Geographical  Element  in  Geology.    O.Z.  6  (1899) :  405-406.  Dianar. 

Ueber  die  Bedeutung  des  geographisohen  Momenta  in  geologischen  Lokalmono- 

graphien.    Von  Prof.  D.  C.  Diener. 

Points  out  the  importance  of  writing  local  geological  memoirs  on  a  geographical 
baaii  rather  than  on  the  basis  of  geological  formations. 


Oceanography.  Ann.  Hydrographie  27  (1899) :  458-468. 

Areometer-,  Meeresfarbe-  und  Plankton-Untersuohungen  im  Atlantiachen  und  im 
Stilleu  Ozean.    Von  Dr.  Augustin  Kramer. 

Oceanography.  O.Z.  5  (1899) :  599-512.  Xrftnmel. 

Die  tiefsto  Depression  des  Mecrcsbodens.    Von  Otto  Krumrael.     With  Map. 

Oceanography.  ScoltUh  G.  Mag.  15  (1899) :  505-522.  Hurray. 

Address  to  the  Geographical  Section  of  the  British  Association,  1899.    By  Sir  John 
Murray,  k.c.b.,  etc.     With  Chart. 

Oceanography.  National  G.  Mag.  10  (1899) :  291-296.  Smith. 

Deep-Sea  exploring  expedition  of  the  Steamer  Albatross.    By  Hugh  M.  Smith. 
With  Illustration*. 

The  Fish  Commission's  steamer  Albatro*s  being  on  the  point  of  starting  for  a  long 
scientific  cruise  in  the  Pacific,  the  author  takes  the  opportunity  of  describing  her  equip- 
ment, and  giving  a  preliminary  account  of  her  intended  route. 

Oceanography.  Petermanns  M.  46(1899):  177-188.  Snpaa. 

Die  Bodenformen  des  Weltmeeres.    Von  Alex.  Supan.     With  Map  and  Profile* 

Band-plain  formation.  J.  Geology  7  (1899) :  452-462.  Taller. 

Season  and  Time  Elements  iu  Sand-plain  Formation.    By  Myron  L.  Fuller. 

Sea  Barriers.  /.  Geology  7  (1899) :  445-451.  Vewsom. 

The  Effect  of  Sea  Barriers  upon  Ultimate  Drainage.    By  J.  F.  Newaom. 

Terrestrial  Magnetism.    B.  Philosoph.  S.  Washington  13  (1899) :  269-336.    Littlefealtf. 

The  Secular  Change  in  the  Direction  of  the  Terrestrial  Magnetic  Field  at  the 
Earth's  Surface.     By  G.  W.  Littlehales.     With  Diagrams. 


ANTHB0P0GE0GBAPHY   AHD   HISTORICAL   GEOGRAPHY. 

Anthropogeography.         Rev.  Seientiflque  12(1899):  405-407.  Grot. 

La  geographic  medicalo.    Par  M.  H.  Gros. 
On  the  importance  of  acquiring  knowledge  regarding  the  relation  of  the  progresi 
of  disease  to  geographical  surroundings. 

Colonisation.  — — • 

Jewish  Colonisation  Association.  Report  of  the  Central  Administration  to  the 
Council  of  Administration  for  the  Year  1898.  London,  1899.  Size  8*  X  5J, 
pp.  48. 

Particulars  of  the  Jewish  colonies  established  in  the  Argentine  republic,  United 
States,  Canada,  Palestine,  and  elsewhere. 

Commercial  Geography — Wheat.  Heidarish. 

Deutsche  Rundschau  G.  21  (1899) :  320-323,  370-372. 
Die  Weizenproduction  der  Erde.    Von  Franz  Heiderich. 
On  the  production  of  wheat  in  all  parts  of  the  Earth. 
Historical— Magellan's  Voyage.  Pigafdtta  and  Walls  y  Maris* 

B8.G.  Madrid  41  (1899):  i.-liii. 

Primer  viaje  alrededor  del  mundo  por  el  Caballero  Antonio  Pigafctta ;  traduction 
del  italiano  y  notas  por  D.  Manuel  Walls  y  Merino.      With  Maps. 

A  translation  into  Spanish  of  Pigafetta's  record  of  the  first  circumnavigation  of  the 
world. 
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Historical— Sea  Power.    JR.  United  Service  I.  43  (1899) :  947-967.  Marshall. 

The  Importance  of  Sea  Power  in  the  growth  of  the  Roman  Empire,  and  the  lessons 
taught  to  Great  Britain.    Lecture  by  Mr.  William  W.  Marshall. 

Historical  Maps.  PeUrmanns  M.  45  (1899) :  188-194.  Wieier. 

A.  E.  v.  Nordenskiold's  Periplus.    Von  F.  R.  v.  Wieser. 
A  review  of  Baron  Nordenskiold's  great  work. 

Historical  Votes.  B.S.G.  Litboa  16  (1897) :  671-097.  Oordeiro. 

Annotacoes  historical    De  Luciano  Cordeiro. 
Notes  on  communications  between  the  Senate  of  Nuremberg  and  the  kings  of  Portugal 
on  geographical  matters  from   1426  to   1520,  including  several  relating  to  Martin 
Behaim. 

Political  Geography.       J.R.  Statistical  S.  62  (1899) :  489-533.  Flux. 

The  Flag  and  Trade :  a  Summary  Review  of  the  Trade  of  the  Chief  Colonial 
Empires.    By  A.  W.  Flux. 

BIOGRAPHY. 

Aimer.  Jahrb.  Schweizer-Alpenclub  34  (1899) :  199-224.  Coolidge. 

Christian  Almor  (1826-1898).  Von  W.  A.  B.  Coolidge.  With  Portrait.  Also 
separate  copy,  presented  by  the  Author. 

The  biography  of  a  famous  alpine  guide. 

Biography.  Plan. 

Men  and  Women  of  the  Time.  A  Dictionary  of  Contemporaries.  Fifteenth 
Edition,  revised  and  brought  down  to  the  present  time.  By  Victor  G.  Plarr,  ma. 
London  :  G.  Routledge  &  Sons,  1899.    Size  9}  X  6,  pp.  x.  and  1300.     Price  15s. 

Brinton.  Science  10  (1899) :  193-196.  

Daniel  G.  Brinton.    By  W.  J.  M.     With  Portrait. 
Brinton.  Globus  76  (1899)  :  165-166.  Boai. 

Daniel  Garrison  Brinton.    Von  Franz  Boas.     With  Portrait. 
Carranxa.  B.S.G.  Lima  8  (1898) :  121-136.  Chacaltana, 

El  Dr.  D.  Luis  Carranza.    Por  el  Dr.  Cesareo  Chacaltana.     With  Portrait. 

Grant.  Seton-Xarr. 

Grant  of  Rothiemnrchus.  A  Memoir  of  the  Services  of  Sir  John  Potcr  Grant, 
o.c.m.g.,  k.c.b.  By  Walter  Scott  Seton-Karr,  Esq.  London  :  John  Murray,  1899. 
Size  9  x  7$,  pp.  xii.  and  240.  Portrait.  Presented  by  the  Secretary  of  State  for 
India. 

Sir  J.  P.  Grant  served  in  India  from  1828  to  1862,  and  in  Jamaica  from  1866  to 
1874.  The  first  part  of  this  hook  is  a  biographical  memoir,  the  second  a  selection  from 
Grant's  official  reports  and  minutes  on  many  matters  of  interest  regarding  India  and 
Jamaica. 


Humboldt.  

Wissenscbaftliche  Beitr'age  zum  Gedachtniss  der  hundertjahrigen  Wiederkehr  des 
Antritts  von  Alexander  von  Humboldt's  Reise  nach  Amerika  am  5.  Juni  1799. 
Aus  Ad  lass  des  Siebenten  Internationalen  Geogmphen-Kongresses  herausgegeben 
von  der  Gesellschaft  fur  Erdkunde  zu  Berlin.  Berlin  :  W.  H.  Kiihl,  1899.  Size 
11  x7J,  pp.  54,  248,  and  32.  Maps  and  Facsimiles.  Presented  by  Dr.  J.  Scott 
Keltic 

This  elegant  volume  contains  tbroo  memoirs,  the  first  notes  regarding  some 
unpublished  letters  of  Humboldt's  before  his  departure  for  South  America,  together 
with  the  text  of  the  letters  and  some  facsimiles.  The  others  deal  with  the  progress  of 
knowledge  in  the  hundred  years  since  Humboldt's  activity  began  in  the  departments  of 
phy to- geography,  by  Prof.  Eogler,  and  atmospheric  isotherms,  by  Prof.  Meinardus. 

GENERAL. 

Ballooning.  C.  Rd.  129  (1899):  527-529.  Hermite. 

Sur  un  voyage  ae*rien  de  longue  duree,  de  Paris  a  la  Med  iter  ranee,  execute  le  16-17 
Septembre  dernier.     Note  de  M.  Gu stave  Hermite. 
Notes  of  a  balloon  trip  of  407  miles  from  Paris  to  the  Mediterranean,  the  distance 
being  accomplished  in  15  hours  8  minutes,  i.e.  an  average  rate  of  27  miles  per  hour. 

No.  VI.— Deckmber,  1899.]  2  z 
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Bibliography. 

Bibliotheca  Geographica,  herausgegeben  yon  der  Gesellschaft  fiir  Erdkunde  zu 

Berlin.    Bearbeitet  von  Otto  Baschin.     Bund  v.  Jahrgang  1896.     Berlin:  W.  H. 

Kiihl,  1899.    Size  9x6,  pp.   xviii.  and  450.    Presented  by  the   Gesdlscha/t  fwr 

Erdkunde,  Berlin. 
This  issue  of  the  Bibliotheca  Geographic*  contains  numerous  improvements,  of 
which  the  most  important  is  the  addition  of  an  index  to  authors'  names.  The  Tola  me 
contains  9400  titles,  in  the  collectiou  of  which  oyer  800  journals  have  been  looked  through, 
as  well  as  the  best  bibliographical  catalogues  of  all  countries.  It  is  extremely  gratify- 
ing to  find  that  this  work,  invaluable  to  the  geographer,  has  been  recognized  as  of  public 
utility  by  the  German  Emperor,  who  has  made  a  special  grant  towards  its  expenses.  It 
has  also  been  officially  recognized  by  the  International  Geographical  Congress  as  fully 
meeting  all  the  requirements  of  an  international  geographical  bibliography. 

Bibliography— Catalogue.  

Society  de  Geographic  de  Lille,  Roubaix,  Tourcoing  et  Valenciennes.  Supplement 
an  Bulletin  de  Juillet  1899.  Catalogue  de  la  Bibliotheque.  Juin  1899 :  Lille, 
1899.     Size  10  x  6},  pp.  110. 

British  Empire.  Wachs. 

Die  Etappenstrasse  von  England  nach  Indien  urn  das  Eap  der  Guten  Hoffnung. 
Von  Otto  Wachs.    Berlin :  E.  8.  Mittler  und  Sohn,  1899.    Size  9J  X  7,  pp.  62. 
Price  If.  6d. 
This  memoir,  a  reprint  from  the  '  Marine-Rundsohau '  for  1899,  deals  with  the 

strategic  aspect  of  the  routes  to  India  through  the  Suez  Canal  and  by  the  Cape  of  Good 

Hope  with  regard  to  their  value  to  the  British  Empire,  and  the  possibility  of  France  or 

other  Powers  blocking  or  embarrassing  traffic 

Canada.  Miss.  Catholiques  31  (1899):  Geelen. 

Chez  les  Sauteux  du  lac  Winnipegosis.    Lettre  du  B.  P.  Ph.  Geelen. 
Church  Missionary  Society.  

Proceedings  of  the  Church  Missionary  Society  for  Africa  and  the  East,  One  Hun- 
dredth Year,  1898-99.    London  :  Church  Missionary  House,  1899.    Size  8  J  x  6,  pp. 
lxxvi.,  472,  and  400.    Maps.    Presented  by  the  Church  Missionary  Society. 
Educational — Text-book.  Supan. 

Allgemeine  Erdkunde  als  Anhang  zur  Deutsohen  Sohulgeographie.  Von  Prof.  Dr. 
A.  Supan.    Gotha :  Justus  Perthes,  1898.    Size  9x6,  pp.  56.    Price  GOpf. 

A  general  introduction  to  the  principles  of  geography. 
Education — University.  Loftier. 

Die  Geographic  als  Universifatsfach  zunachst  im  Anschluss  an  einen  Vortrag  im 

Studentenverein.    Von  Dr.  E.  Loftier.    Eopenhagen  :  Lehmann  &  Stage ;  Leipzig  : 

Otto  Harrassowitz.     1899.    Size  8  x  5£,  pp.  32.    Presented  by  the  Author. 

On  the  positions  of  Geography  as  a  subject  for  University  study  and  instruction. 

Exploration.  Haste. 

Reports  of  Explorations  printed  in  the  Documents  of  the  United  States  Govern- 
ment. [A  contribution  toward  a  Bibliography.]  Compiled  by  Adelaide  R.  Hasse. 
Washington,  1899.     Size  9$  x  6,  pp.  90.     Presented  by  the  Compiler. 

This  bibliography  deals  with  explorations  in  all  parts  of  the  world,  but  mainly  in 
North  America. 

Geographical  Congress.  Nature  60  (1899) :  632-684.  

The  Seventh  International  Geographical  Congress. 

Geographical  Congress.  Wagner. 

Der  vii.  Internationale  Geographenkongress  zu  Berlin,  28  Septembre  bis  4 
Oktober  1899.  Von  Hermann  Wagner. — Geographischer  Anzeiger  herausgegeben 
von  Justus  Perthes  in  Gotha.    September,  1899,  pp.  1-2.    Size  11  x  9. 

Geographical  Orthography.     Rev.  G.  45  (1899):  161-178.  Gamier— Ammane 

Methode  de  transcription,  rationnelle  gene'rale  dee  noma  geographiques  (T.R.G.) 
Par  Christian  Gamier.    Par  Prof.  A.  Ammann. 

Geographical  Orthography.    Petermanns  M.  45  (1899) :  194-196.  Sieger. 

Chr.  Garniers  Versuch  einer  allgemeinen  Trausskription  geographischer  Namen. 
Von  Prof.  Dr.  R.  Sieger. 

Geographical  Progress.    B.S.G.  Paris  18, 1897  (1899) :  385-472.  Haunoir. 

Rapport  sur  les  travaux  de  la  Socie'te  de  Ge'ographie  et  sur  les  progres  des  sciences 
geographiques  pendant  l'annee  1896.    Par  Ch.  Maunoir. 
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Geography.  Hill. 

The  International  Geography.     By  Seventy  Authors.     With  488  Illustrations. 
Edited  by  Hugh  Robert  Mill,  D.sc.     London:    George  Newnes,  Limited,  1899. 
Size  9x6,  pp.  xx  and  1088.    Mapt.    Price  15*.     Two  copies,  one  presented  by  the 
Publishers,  one  by  tlie  Editor. 

Each  section  is  the  work  of  a  specialist.  The  book  is  divided  into  two  parts,  one 
dealing  with  the  Principles  of  Geography  in  121  pp.,  the  other  describing  the  continents 
and  countries  of  the  world,  with  special  chapters  on  the  arctic  an  1  antarctic  regions. 
The  authors  include  Sir  Clements  Markham,  Sir  John  Murray,  Sir  Charles  Wilson,  Sir 
Harry  Johnston,  Sir  Frederic  Goldsmid,  Sir  Martin  Conway,  Sir  William  Macgregor, 
Sir  George  Robertson,  Dr.  Nansen.  Mr.  Selous,  Mr.  James  Bryce,  Mh.  Bishop,  Count 
Pfeil,  Profs.  Kirchhoff,  de  Lnppa'ent,  Davis,  Penck,  Kan,  Keane,  Dr.  J.  Scott  Keltie, 
Dr.  Thoroddsen,  Mr.  Wariugton  Smyth,  Captain  Yasconcellos.    See  review,  p.  6o(>. 

German  Colonies.  

Kolonial-Handels-Adressbuch,  1899.  Herausgegeben  von  dem  Kolonial-Wirt- 
schaftlichen  Komitee.  Beilage  zum  Deutschen  Kolonialblatt  1899.  Berlin.  Sise 
10£  X  7$,  pp.  90.    Maps. 

A  directory  of  the  commercial  firms  in  the  German  colonies,  together  with  many 
data  of  commercial  interest,  and  a  set  of  maps  of  the  colonies  showing  the  position  of 
all  trading  centres  and  trade-routes. 

Missionary  B  sports.  

Free  Church  of  Scotland.  Sixty-ninth  Report  on  Foreign  Missions  to  the  General 
Assembly  of  the  Free  Church  of  Scotland.  May,  1899.  Edinburgh,  1899.  Size 
9  x  5J,  pp.  124,  84,  26,  16,  20,  14. 

JTaxnes  on  Maps.  J.  Manchester  G.S.  14  (1898):  297-303.  Crook. 

The  Orthography,  Location,  and  Selection  of  Names  for  the  National  Maps.  By 
Henry  T.  Crook. 


NEW  HAPS. 

By  J.  GOIJC8,  Map  Curator,  B.O.S. 


EUROPE. 

Berlin.  Konigl.  Prenss.  Geolog.  Landesanstalt. 

Geologische  Uebereichtskarte  dor  Umgegend  von  Berliu.  8cale  1 :  100,000  or  1*6 
stat.  mile  to  an  inch.  Herausgegeben  von  der  Konigl.  Preuss.  Geolog.  Landes- 
anstalt     Siebenter  Internationale!  Geographen-Kongress,  Berlin,  1899. 

Berlin.  Mfiller. 

Neuer  Verkehrs-Plan  von  Gross-Berlin,  bearbeitet  von  Gustav  Milller.  Karto- 
graph  der  Konigl.  Preuss.  Landesaufnahme.  Scale  1 :  20,000  or  0  3  stat.  mile  to 
an  inch.  Berlin,  1899.  Deutsches  Kartographisches  Institut.  Betheko  and  Reias. 
viii.  Internationaler  Geographen-Kongress,  Berlin,  1899. 

Denmark.  Danish  General  Staff. 

Generalstabens  topografiske  Kaart  over  Danmark.  Scale  1 :  40,000  or  16  stat. 
•mile  to  an  inch.  Kalkograferet  og  graveret  ved  Generalstaben,  Kjobenhavn, 
1898,  1899.  Sheets :  Vorsaa,  Kollerup,  Klitmbller,  Hanstholm,  Bolbjerg.  Pre- 
sented by  R.  Danish  Ministry  of  War. 

England  and  Wales.  Ordnanee  Surrey. 

Publications  issned  since  October  8, 1899. 

1-ineh : — 
England  and  Wales  (revision) :— 96,  233.  Hills  engraved  in  black  or  brown.  It. 
each. 

6-ineh— County  Maps: — 

Rnglvnd  and  Wales  (revision)  : — Cheshire,  3  s.w.,  s.b.,  6  s.e.,  7  n.w.,  n.e.,  8  n.e., 

12  N.E.  6.W.,  6.E.,  13  8.W.,  S.E.,  14  8.W.,  16  8.W.,  17  N.W.,  N.E.,  20  8.E.,  22  N.W.,  N.B., 
8.W.,  23  8.W.,  S.E.,  24  N.E.,  8.B.,  30  8.E.,  31  N.E  ,  S.E.,  37  N.W.,  8.E.,  39  N.E.,  8.E.,  41  8.W., 

44  s.w.,  46  s.e.,  47  s.e.,  48  n.w.,  51  n.w.,  s.e.,  56  n.e.    Derbyshire,  8  n.w.,  s.e.,  9  8.K., 
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Hew  South  Wales.    J.  and  P.R.S.  New  South  Wales  32  (1898) :  88-103.  Bonltbee. 

Artesian  Water  in  New  South  Wales.    By  J.  W.  Boultbee. 

An  account  of  the  progress  being  made  in  the  west  of  New  South  Wales  in  irrigating 
land  by  means  of  deep  artesian  wells,  the  boring  of  which  is  believed  to  be  practicable 
over  60,000  square  miles. 

Hew  South  Wales— Jenolan  Caves.  

The  Jenolan  Caves  and  the  Blue  Mountains.     By  Argus.    Parramatta,  1898. 

Size  10  X  7$,  pp.  54.    Plan*  and  Illustrations.    Price  Is.    Presented  by  the  Agent- 

General  for  New  South  Wales. 

The  New  South  Wales  Government  has  provided  the  Jenolan  caves  with  footways 
and  illuminated  them  with  electric  light,  so  as  to  make  their  remarkable  features 
accessible  to  visitors. 

,  Hew  Zealand.  P.l.  Civil  Engineers  136  (1899) :  265-267.  Bavson. 

1  Westport  Harbour,  New  Zealand.— Wave  Basin.    By  T.  H.  Bawson.     With  Plan. 

Hew  Zealand.  Grace. 

A  Sketch  of  the  New  Zealand  War.     By  Morgan  S.  Grace,  c.m.g.  London  :  H. 

]  Marshall  A  Son.  1899.    Size  7}  X  5,  pp.  172.     Map  and  Portraits.  Price  3s.  6£ 

Presented  by  the  Publishers. 

I  Personal  recollections  of  the  Maori  war  of  1860. 

Pacific  Islands.  PfsiL 

I  Studien  und  Beobachtungen  aus  der  Siidsee.    Von  Joachim  Graf  Pfeil.     Braun- 

schweig. F.  Vieweg  und  Sohn,  1899.  Size  10$  x  7,  pp.  ziv.  and  322.  Illustra- 
tions.   Presented  by  the  Author. 

This  finely  illustrated  volume  con  tuns  an  account  of  the  observations  made  by  Count 
Pfeil  in  New  Guinea  and  the  neighbouring  islands. 

Queensland.  Butlidge, 

Guide  to  Queensland.  Compiled  ...  by  Charles  Schaefcr  Rutlidge.  London: 
Dean  &  Son  [1899].  Size  9  X  5$,  pp.  174.  Map  and  Illustrations.  Presented  by 
the  Author. 

Samoa.  G.Z.  5  (1899) :  489-508.  Kramer. 

Die  wirtschaftliche  Lagc  auf  Samoa  und  in  der  umgebenden  Siidsee.  Yon  Dr. 
Augustin  Kramer. 

Tasmania.        T.  R.  G.S.  Australasia  ( Victoria)  16  (1 898) :  38-42.  Snillinglaw. 

Notes  on  an  Original  Chart  of  the  South  and  East  Coasts  of  Tasmania  (supposed 
to  have  been  constructed  by  Capt.  Tobias  Furneaux).     By  J.  J.  Shillinglaw. 

Tasmania— Furneaux  Islands.   J.  Manchester  G.S.  14  (1898) :  355-360.  Stephens. 

The  Tasmanian  Half-Castes  of  the  Furneaux  Island*.     By  Edward  Stephens. 

P0LAJL  BEGI0NS. 


Andrea's  Expedition.    A  travers  le  Monde,  Tour  du  Monde  5  (1899)  :  245*246.     

Le  Ballon  d'Andre'e.     Son  itineraire  hypothetique.     With  Map. 

Antarctic.  Aretowski. 

The  Antarctic  Climate.    By  Henrv  Aretowski.     From  the  Geographical  Journal 
for  October,  1899.     Size  10  x  6J,  pp.  8. 

Antaretio.  Cook. 

Through  the  First  Antarctic  Night     A  lecture  by  Dr.  Frederick  A.  Cook.    From 

the   Buenos  Aires  Christian  Advocate  and  the  Epworth  Herald,  vol.  vi.  No.  5. 
Buenos  Aires,  May,  1899.     Size  15  x  11,  pp.  [3]. 

Antarctic  Mouoement  G.  16  (1899):  228-229,  240-242.  Gerlache. 

L'expldition  antarctique  Beige.    Par  M.  De  Gerlache. 
Swedish  Arctic  Expedition.  Hathorit. 

The  Swedish  Arctic  Expedition  of  1898.    By  Prof.  A.  G.  Xathorst.     From  the 

Geographical  Journal  for  July  and  August,  1899.     Size  10  x  6J,  pp.  48.     Maps 

and  Illustrations. 

MATHEMATICAL  GEOGRAPHY. 

Geodesy.  Jerrtro, 

Association  Geode'sique  Internationale.    Rapport  sur  les Triangulations  presente*  a 
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la  Douzieme  Conference  Ge'ne'rale  a  Stuttgart  en  1898.  Par  le  general  A.  Ferrero. 
Florence,  1899.    Size  12x9,  pp.  xxxvi.  and  454.    Map  and  Plates. 
The  map  shows  the  present  state  of  the  triangulated  surveys  of  Europe. 
Geodesy.  Hirseh. 

Comptes-rendus  des  seances  de  la  Douzieme  Conference  Generate  de  1* Association 
Geod&ique  Internationale  reunie  a  Stuttgart  du  3  an  12  Octobre  1898,  re'dige's 
par  le  Secretaire  perpe'tuel  A.  Hirseh,  publies  en  meme  temps  que  lea  Bapports 
speoiaux  sur  les  progrea  de  la  Mesure  de  la  Terre,  et  les  Bapports  des  Dellgues 
sur  les  travaux  geodesiques  accomplis  dans  leurs  pays.  Berlin :  D.  Beimer,  1899. 
Size  12  x  9,  pp.  582.  Maps  and  Diagrams,  Presented  by  the  CentraUmreau  der 
Intemationalen  Erdmessung,  Potsdam. 

The  proceedings  of  the  Twelfth  International  Geodetic  Conference,  at  which  Great 
Britain  was  represented  for  the  first  time  (by  Prof.  George  Darwin).  It  contains  a 
report  on  the  measurements  of  deviation  from  the  vertical  at  several  stations,  a  series 
of  reports  on  the  observations  of  latitude  changes  in  all  parts  of  the  world,  gravity 
observations  with  the  pendulum  in  various  places  and  a  report  on  the  progress  of 
triangulation  in  different  European  countries  and  in  the  United  States. 

Geographical  Distances.  Detres. 

Becherches  sur  les  Distances  geographiques  et  en  particulier  sur  celle  de  Calais 
a  Douvres.    Par  G.  Dltrez.    2*  Edition.    Lille :  G.  DeHrez,  1896.    Size  10  x  6}, 

w  pp.82.     Presented  by  the  Author, 

Discusses  the  various  values  assigned  to  the  distance  between  Dover  and  Calais. 
This  involves  a  discussion  of  the  value  of  the  units  employed,  especially  the  league ; 
often  it  can  be  arrived  at  by  comparison  with  other  distances  cited  as  equal,  greater,  or 
less.  The  author  then  gives  the  measurement  of  the  distance  on  the  French  map  on 
the  scale  1 :  80,000,  and  finally  calculates  from  the  latitude  and  longitude  of  the  two 
positions  the  great  circle  and  loxodromic  distances  respectively.  The  three  last  come 
out  as  41*30,  41*516,  41*548  kilometres. 

Horizon.  C.Rd.  129  (1899) :  272-274.  Forel. 

Les  variations  de  V horizon  apparent.    Note  de  M.  F.-A.  Forel. 

PHYSICAL  ATO  BIOLOGICAL  0EOBBAPHY. 

Atmospheric  and  Oceanic  Currents.  Bjerknei. 

K.  Svenska  Vet.- A.  Handlingar  31  (4)  (1898) :  136. 

Ueber  einen  hydrodynamischen  Fundamentaltatz  und  seine  Anwendung  besonders 

auf  die  Mechanik  der  Atmosphare  und  des  Welttneeres.   Yon  V.  Bjerknes.  Plates. 

The  author  argues  that  the  causes  of  the  great  movements  of  the  atmosphere  and 

the  ocean  are  to  be  sought  always  in  differences  of  density  which  are  not  caused  by 

pressure.     These  causes  are  explained  by  formula?  and  statements  based  on   the 

recognition  of  isobaric  and  isosteric  surfaces,  enclosing  between  them  isobario  and 

isosterio  sheets  and  solenoids. 

Atmospheric  Tides.  C,  Rd.  189  (1899) :  529-533.  Poincare. 

Ecarts  barome'triqueB  sur  le  meridien  du  Soleil  auz  jours  successifs  de  la  revolution 
tropique  de  la  Lune.     Note  de  M.  A.  Poiocare. 

Aurora.      K.  Svenska  Vet.-A.  Handlingar  31  (3)  (1898) :  1-46.    Ekholm  and  Arrhenins. 

Ueber  die  nahezu  26  fagige  Periode  der  Polarlicbter  und  Gewitter.  Von  Nils 
Ekholm  und  Svante  Arrhenius.     With  Diagram. 

On  the  periodicity  of  auroral  displays  and  thunderstorms  nearly  approaching  the 
period  of  the  lunar  month. 

Aurora,  etc  Ekholm  and  Arrheniui. 

K,  Svenska  Vet.-A.  Handlingar  31  (2)  (1898):  1-78. 

Ueber  den  Einfiuss  des  Mondes  auf  Polarliohter  und  Gewitter.  Von  Nils  Ekjiolm 
und  Svante  Arrhenius.     With  Diagrams, 

The  authors,  having  previously  demonstrated  that  the  position  of  the  moon  exercises 
an  important  influence  on  atmospheric  electricity  in  general,  now  show  that  this 
influence  is  also  apparent  in  the  phenomena  of  the  aurora  and  of  thunderstorms. 

Climatology.  Mtteorolog.  Z,  16  (1899):  317-319.  Polls. 

Anwendung  von  meteorologischen  Beobachtungen  in  der  medicinischen  Klimato- 
logie.     Von  Dr.  P.  Polis. 
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Shwebo,  Pakokku,  Sagaing,  and  Mandalay  (Upper  Busina) ;  of  Northern  Arakai*- 
(Lower  Burma) ;  and  of  the  districts  of  Chittagong  and  Native  State  of  Hill  Tip- 
pera  (Bengal),  Seasons  1853-66,  1871-72,  and  1889-94 ;  2s.w.  (2nd  edition),  1  inch 
to  4  miles ;  parts  of  districts  Chittagong  (Bengal),  Xorthern  Arakan,  Akyab,  and 
Kyaukpyu  (Lower  Burma),  and  Pak6kku  (Upper  Burma),  Seasons  1853-61  and 
1887-97;  2  s.e.  (5th  edition),  parts  of  districts  Pakokku,  Minba,  Myingyan,  Meik- 
tila,  Yamithin,  Mag*e,  and  Chin  Hills  (Upper  Burma),  Seasons  1885-87  and 
1889-91  and  in  1897. — Central  India  and  Kajputana  Survey,  1  inch  to  a  mile. 
No.  379.  parts  of  district  Hoshangabad  (Central  Provinces)  and  Native  State  of 
Bhopal  (C.  I.  Agency),  Seasons  1868-65-67-68-73-74.— Noith-Western  Provinces 
and  Oudb,  1  inch  to  a  mile.    Dehra  Dun  and  Siwaliks  (2nd  edition),  Seasons 
1873-76.    4  sheets. — Madras  Presidency.    32  miles  to  an  inch,  with  additions  to 
1897. — Upper  Burma  (2nd  edition),  65  miles  to  an  inch,  1898 — The  Provinces  of 
Bengal,  Bihar,  Orissa,  and  Chota  Nagpur,  16   miles  to  an  inch,  additions  and 
corrections  to  railways  and  boundaries,  1898.    2  sheets. — Bunna  and  adjacent 
countries,  32  miles  to  an  inch  (2nd  edition),  additions  and  corrections  to  1898. 
2  sheets. — District  Jalpaiguri  and  the  Native  State  of  Cooch  Behar,  4  miles  to  an 
inch,  additions  to  1898.— District  of  Rawalpindi,  1  inch  to  a  mile,  Seasons  1853-55, 
4  sheets. — District  Kaipur,  Central  Provinces,  20  miles  to  an  inch,  1899. — District 
Mandla,  Central  Proviuces,  8  miles  to  an  inch,  1899. — District  Seoni,  Central  Pro- 
vinces, 8  miles  to  an  inch,  1899. — District  Sbahpur,  Punjab,  8  miles  to  an  inch, 
1899.— District  Betiil,  Central  Provinces,  8  miles  to  an  inch,  1899. — District  Gur- 
gaon,  Punjab,  8  miles  to  an  inch,  1899. — District  Hoshiarpur,  Punjab,  8  miles  to 
an  inch,  1899.— District  Nimar,  Central  Provinces,  8  miles  to  an  inch,  1899. — Dis- 
tricts Noakh&li  and  Bengal,  8  miles  to  an  inch,  1899. — District  MoDghyr,  Lower 
Provinces  (Bihar),  4  miles  to  an  inch,  additions  and  corrections  to  1898. — District 
Jhelum,  Punjab,  4  miles  to  an  inch,  1899. — District  Rawalpindi,  Punjab,  4  miles 
to  an  inch,  1899. — Levels  in  the  Punjab :  No.  88,  parts  of  districts  Montgomery  and 
Ferozepore,  Bahawalpur  and  Bickaneer  States,  2  miles  to  an  inch,  1898. — Charts 
of  Triangulation  :  Central  Provinces,  2  miles  to  an  inch.    Sheets  Nos.  8,  9, 10,  11, 
13,  14,  15,  17,  19,  20,  23,  24,  25,  26,  27,  28,  34,  35,  36,  37,  38,  39,  63,  64,  82,  83,  84. 
Seasons  1887-96,  1898.— Charts  of  Triangulation  and  Traverse:  Sind,  2  miles  to 
an  inch.     Sheets  Nos.  15, 19,  2<f,  32, 33,  34,  38,  47.  48,  49. 50, 57, 66,  67, 68,  69, 105. 
Seasons  1895-98,  1899.— Chart  of  Triangulation :  Shan  States,  Upper  Burma,  4 
miles  to  an  inch,  Seasons  1895-97, 1899.— Chart  of  Triangulation,  2  miles  to  an 
inch  :    Himalaya.     Sheet  No.  311  (Punjab),  2nd  edition,  Seasons  1886-91,  1899.— 
Index  to  the  Great  Trigonometrical  Survey  of  India.  96  miles  to  an  inch,  1893. — 
Index  to  the  Indian  Atlas.  1899. — Presented  by  H.M.  Secretary  of  State  for  India, 
through  the  India  Office. 

AFRICA 
Boer  P  epnblici.  <  Daily  Mail.** 

The  *  Daily  Mail '  Map  of  the  Boer  Republics,  etc.,  to  illustrate  the  Present  Crisis 
in  the  Transvaal.  Scale  1 :  1,900,800  or  30  stat.  miles  to  an  inch.  George  Philip 
&  Son,  London  and  Liverpool,  1899.    Price  1*.    Presented  by  the  Publishers. 

Congo.  Droogmans* 

Carte  du  Bas-Congo.  Scale  1  :  500,000  or  78  btat.  miles  to  an  inch.  H.  Droog- 
mans,  1899.    Brussels :  A.  de  Schaepmeoster. 

Hatal  Frontier.  Philip. 

Philips'  Large  Scale  Military  Map  of  the  Seat  of  War  on  the  Natal  Frontier. 
Scale  1 :  316,800  or  5  stat.  miles  to  an  inch.  George  Philip  &  Son,  London  and 
Liverpool,  1899.    Price  If.    Presented  by  the  Publishers. 

This,  like  the  Daily  Mail  map  mentioned  above,  is  mainly  an  outline  map,  but  the 
chief  physical  features  are  roughly  indicated. 

South  Africa.  Stanford. 

Stanford's  New  Map  of  the  Orange  Free  State,  the  Southern  Part  of  the  South 
African  Republic,  the  Northern  Frontier  of  Cape  Colony,  Natal,  Basutoland,  and 
Delagoa  Bay  in  Portuguese  East  Africa.     Scale  1 :  1,000,000  or  15-8  stat.  miles  to 
an  inch.     E.  Stanford.     London,  1899.     Presented  by  the  Publisher. 
There  is  no  hill  shading  on  this  map,  and  nothing  to  indicate  the  physical  features 
of  the  country,  except  that  the  heights  of  several  places,  peaks,  and  passes,  are  given, 
in  figures.     The  map  in  other  respects  *ill  be  found  useful  for  reference  in  connec- 
tion with  the  movements  of  troops  at  the  present  time ;  an  edition,  with  the  physical 
features  inserted,  would  be  still  more  valuable. 


NEW   MAPS.  t>95 

AKEKICA. 

Canada.  Surveyor-General  of  Canada. 

Sectional  Maps.  Scale  1:  190,080  or  3  stat.  miles  to  an  inch.  Sheets:  91. 
Sicamous;  93,  Yale;  94,  Lytton;  95,  Kamloops.  Topographical  Surveys  Branch. 
Department  of  the  Interior,  Ottawa,  1899.  Presented  by  the  Surveyor-General  of 
Canada. 

AUSTRALIA. 
Coolgsrdie.  Blatehford  and  Allhuien. 

Geological  Map  of  Coolgardie.  Scale  220  yards  to  an  inch.  Geological  lines  by 
Torrington  Blatehford  and  E.  L.  Allhu»en,  1898.  Geological  Survey  of  Western 
Australia.  4  sheets.  Presented  by  the  Director  of  the  Geological  Survey  of  Western 
Australia. 

This  is  a  geologically  coloured  map  of  Coolgardie,  which  will  be  chiefly  interesting 
to  mining  engineers,  and  persons  concerned  in  the  gold-mines  of  the  district. 

OEHESAL. 

World.  Meyer. 

Meyer's  Hand-atla*.  Zweite,  neubearbeitete  und  vermehrte  Auflage  mit  112 
Kartenblattern,  9  Textbeilagen  und  Register  aller  auf  den  Karten  verzeichneteti 
Namen.  Parts  27  and  28  (in  one)  and  29  and  30  (in  one).  Leipzig  und  Wien. 
Verlag  des  Bibliographischen  Institute,  1899.    Price  60pf.  each  issue. 

CHARTS 

Sosaian  Charts.  Chief  Hydrographic  Department,  St.  Petersburg. 

Charts  and  Plans  published  by  the  Chief  Hydrographic  Department.  Ministry  of 
Marine,  St.  Petersburg. 

The  Baltic. 
No. 

529.    Plan  of  the  Port  of  Pernau.     Scale  700  feet  to  an  inch.     1899. 
536.    Kronstadt— Plan  of  Docks.     1899. 

517.    Part  of  Biver  Neva  and  Dock,  St.  Petersburg.     Scale  70  feet  to  an  inch. 
1898. 

The  White  Sea  and  Arctic  Ocean. 

541 .    Plan  of  Yugor  Strait.    Scale  1*1 5  mile  to  an  inch.     1899. 

538.  Plan  of  Eat  ranee  to  Unskoi  Buy.     Scale  1750  feet  to  an  inch.     1899. 

The  Black  Sea. 

531.  Plan  of  Sinope.    Scale  2485  feet  to  an  inch.     1899. 

539.  Plan  of  Kustenji  Roadstead.    Scale  1015  feet  to  an  inoh.     1899. 

The  North  Pacific  Ocean. 

532.  Plan  of  Port  Chestakof,  Korea.    Scale  1302  feet  to  an  inch.     1899. 
543.     Plan  of  Port  Arthur.    Scale  1505  feet  to  an  inch.     1899. 

1813.     Chart  of  Strelok  Bay  and  Askold  Strait.    With  Putiatin  and  Askoid  Islands, 
Peter  the  Great  Bay.    Scale  4550  feet  to  an  inch.     1899. 
Presented  by  the  Chief  Hydrographic  Department,  St.  Petersburg. 

Southern  Ocean.  Meteorological  Office. 

Meteorological  Charts  of  the  Southern  Ocean  between  the  Cape  of  Good  Hope  and 
New  Zealand.  Meteorological  Office,  London,  1899.  Price  12*.  Presented  by  Hie 
Meteorological  Office. 

The  charts  included  in  this  atlas  have  been  compiled  from  the  four-hourly  observations 
of  about  2000  log*,  kept  for  the  Meteorological  Office  between  the  years  1855  and  1895, 
as  well  as  from  about  450  logs  of  Her  Mnjesty's  ships.  They  are  bounded  in  latitude 
by  the  parallels  of  30°  and  60°  S.,  and  in  longitude  by  the  meridians  of  10°  and  180°  £. 
The  direction  and  force  of  the  wind  is  shown  for  areas  of  3°  of  latitude  by  10°  of  longi- 
tude, as  well  as  the  barometrical  pressure  by  isobars,  and  the  temperature  of  the  air 
and  sen -surface  by  isotherms.  The  regions  of  excessive  range  of  sea-surface  temperature 
are  indicated  by  shading. 

The  amount  of  fog  is  shown  by  percentages  of  the  total  number  of  weather  observa- 
tions, and  also  graphically  by  curves.    Currents  are  shown  in  separate  monthly  charts. 

The  atlas  contains  a  large  amount  of  information  that  will  bo  useful  to  mariners, 
and  persons  interested  in  the  study  of  meteorology. 


696  XEW  MAPS. 

United  States  Charts.  U.S.  Hydrographies  Office 

Pilot  Charts  of  the  North  Atlantic  Ocean  for  September  and  October,  1899,  and 
North  Pucific  Ocean  for  Octolxjr,  1891*.  Published  at  the  Hydrographic  Office, 
Washington,  v.c.     Presented  by  the  U.S.  Hydrographic  Office. 


PHOTOGRAPHS. 

Pacific  Islands.  Lucas 

Eighty-two    Photographs  of  British   and  German   New  Guinea,  New  Britain, 

Solomon  Isl-.imis,  Santa  Cruz  Group,  and  New  Hebrides.    Taken  by  W.  A.  Lucas, 

of  Bjtlmain,  N.S.W.    Presented  by  C.  M.  Woodford,  Esq. 

This  set  of  photographs  comprises  82  photographs  of  scenery  and  the  natives  of  the 
Western  Pacific,  as  will  be  seeu  by  the  following  list: — 

British  and  German  Netc  Guinea.  —  (1)  Village  of  Ela-vara,  Port  Moresby ;  (2)  Village 
of  Hanua-bada,  Port  Moresby ;  (3)  Village  of  Tanua-bada,  Port  Moresby ;  (4)  Native 
girl.  Port  Moresby;  (5)  Native  village.  Yule  island,  Gulf  of  Papua;  (6)  Group  o 
natives,  Yule  island r  (7)  Yule  island  natives;  (8)  Bushi-mi-mi,  Mambaie  chief;  (9 
Sariba,  near  Samarai;  (10)  Scene  at  Sariba;  (11)  Native  group,  Sariba;  (12)  Nativ< 
houses,  Milne  bay:  (13)  Native  canoes,  Dobu,  D'Entn-castreaux  Group;  (14)  Native 
houses,  Freidrich  Wilhelmshafen ;  (15  and  10)  Natives  in  gala  dress;  (17)  Trading 
canoe. 

New  Britain. — (18)  Matupi,  Blauche  bay;  (19)  Rock  in  Blanche  bay  thrown  up  bj 
an  earthquake  about  thirty  yean?  ago ;  (20)  Native  group  at  fishing  village,  Blanche 
bay  ;  (21)  Fishing  village,  Herbertshohe ;  (22)  Fishtraps,  anchors,  and  cables,  Herbert 
shohe ;  (23)  Playing  cat's-cradle ;  (24)  Typical  native ;  (25)  Mioko,  Duke  of  York  group ; 
(2G)  Pudding-making,  Mioko ;  (27)  Typical  canoe,  Mioko. 

Solomon  Islands. — (28)  Head  house.  Simbo;  (29)  Native  of  Western  Solomons;  (30' 
Panna,  a  young  Simbo  chief;  (31)  Hunchback,  Simbo;  '(32)  Group  of  natives,  Ro- 
nongo;  (33)  War  canoe,  house  of  Ingowar,  chief  of  Rubiana  (New  Georgia);  (34; 
Native  village.  Rubiana ;  (35)  Rubiana  boys  in  typical  dress;  (36)  Two  Sisieta  men 
(Rubiana) ;  (37)  "  Tambo  "  house  and  canoes,  Sisieta ;  (38)  Rubiana  warrior  with  wickei 
shield,  or  '"lavi" ;  (39)  Rubiana  head,  showing  pearl  inlaid  earriug ;  (40)  Chiefs  tomb 
Savo;  (41)  Savo  house;  (42)  Village  of  Baranago  (Ngela),  New  Florida;  (43)  Gian 
canoe  house,  Baranago,  110  feet  by  50  feet;  (44)  Killing  the  pigs;  (45)  Singeing  and 
cutting  up  the  pigs;  (46)  A  party  of  the  guests;  (47)  Tambikoro,  dividing  the  food; 
(48)  Party  of  guests  subdividing  the  food ;  (49. 50)  Malay ta  boy ;  (51)  Group  of  Malay ti 
boys ;  (52)  Village  of  Aola,  Guadalcanar ;  (53)  Typical  house,  Aola ;  (54)  Gnaasi,  ai 
Aola  native ;  (55)  Buying  copra  at  Marau,  Guadalcauar ;  (56)  Weighing  out  copra  U 
export  vessel,  Marau  ;  (57)  a  saltwater  creek,  Danae  bay,  Marau ;  (58)  Waiaari,  prin- 
cipal chief  of  East  Guadalcanar,  and  two  minor  chiefs  ;  (50)  Mangara,  chief  of  Marau ; 
(60)  Typical  group  at  Komachu  islands,  Marau ;  (61)  Borassi,  chief  of  Komachu 
islands',  and  family ;  (62)  Guadalcanar  house  ;  (63)  a  Marau  family  ;  (64)  Marau  boys ; 
(65)  Marau  maidens;  (66)  Mowi,  chief  of  Adappo,  with  his  children  and  grand- 
children ;  (67)  Native  of  Matuia,  San  Christoval. 

Santa  Cruz  Group.— (68)  Reef  island  women;  (69)  Typical  house,  Santa  Cruz; 
(70, 71,  72)  Types  of  Santa  Cruz  natives ;  (73)  •'  Tambo  "  house,  village  of  Lacmbay 
Utupua ;  (74,  75)  Beach  scenes,  Basilisk  harbour,  Utupua ;  (76)  Tropical  foliage,  Santa 
Cruz ;  (77, 78,  79)  Beef  island  canoes ;  (80)  A  Reef  island's  fleet  on  the  beach  at  Carlisle 
bay,  Santa  Cruz. 

New  Hebrides.— (81)  Native  drums,  Meli,  Sandwich  island,  or  Efate ;  (82)  Typical 
house,  Vila. 


N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom,  if  all  the  Fellowi 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  bi 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  nil 
address  are  given. 
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INDEX. 


*  Denotes  Articles  and  Papers. 

A. 

Aachen,    Temperaturbeobachtungen    zu, 

von  Dr.  Polis,  676  f 
Abbute  Pasha,  Khartoum-Omdourman  et 

la  chute  du  Mabdisme,  459  f 
Aberdare  range,  East  Africa,  283 
Aborigines  of  Formosa,  Ino  Kakyo  on, 

443 
Absaroka  Range,  Early  Tertiary  Volcanoes 

of  the,  by  A.  Hague,  339  f 
Abyssinia, — 

Capital  of,  Positiou  of,  564 

Russian  explorations  south  of,  664 

"Voyages  en  Abyssinie,  par  V.  Buchs, 

117 1 

Aconcagua,  Sir  M.  Conway's  ascent  of, 
26 

Adamawa — 

German  progress  in,  565 
Volkerat'amine  an  der  Sftdgrenze  Ada- 
mawas,    von     Hauptmann     Hutter, 
337  f 

Adamello  und  des  St.  Gotthard,  Gebieten 
des,  von  Dr.  Salomon,  221 1 

Adams,  H.  B.,  Jared  Sparks  and  Alexis 
de  Tocqueville,  340  f 

Address  to  the  R.G.8.,  by  Sir  C.  R. 
Markham,  1*;  Opening;  Address  to 
R.G.S.,  session  1899 -1900.. 593 

Adelaide  Branch  of  the  Royal  Geo- 
graphical Society  of  Australasia,  Con- 
gratulations by,  on  the  Antarctic 
Expedition,  203 

Adis  Ababa,  Position  of,  564 

Adji  Chai,  Lake  Unni  region,  508 

Adler,  C,  The  International  Catalogue  of 
Scientific  Literature,  466 1 

Admiralty  charts,  127,  349-351,  591 

Admiralty  Surveys  during  1898.. 83; 
Report  on,  by  Sir  W.  Wharton,  343  f 

Adour  river,  change  of  course  of  the,  406 

Adriatic — 
Temperatura  e  del  colore  dello  acque 
fatte  neir  Adriatico,  del  A.  Ricco  e 
G.  Saija,  123 1 

Advent  bay,  Spitsbergen,  63 

-Africa — 

Africa,  No.  9,  Report  by  Colonel  Mac- 
donald  on  his  Expedition  from 
Uganda,  680  f 


f  New  Publications. 

Africa — continued. 
Afrikanische  Transcontinental  bahn,  von 

G.  Hayek,  226  f  ;  Afrikanische  Pfeil, 

Der,  von  Dr.  K.  Weule,  680  f 
Afrikas    Angliederung    an    die    euro- 

paische  Culturwelt,  von  Dr.  Rumpe, 

680  f 
Afrique    lusitanienne,    par    G.    Yaes, 

337  f 

After  Big  Game  in  Central  Africa,  by 
M.  Foa,  459  f 

Ausbreitung  des  Sandflohs  in,  von  P. 
Hesse,  680  f 

Bechuanaland  Railway,  Correspondence 
with  Mr.  C.  Rhodes  relating  to  the, 
458  f 

Britain  in  Africa,  by  M.  Seton,  336 1 

British  Central,  A  Game-preserve  in, 
211;  Trade,  etc.  (Foreign  Office 
Rep),  680 f 

British  East :  From  Njemps  to  Marich. 
Save,  and  Mumia's,  by  Major  Austin, 
307 ;  Photographs  of,  by  Sir  G.  L. 
Molesworth,  352;  Road-making  and 
Surveying  iu,  by  Captain  Smith, 
269* 

British  South  :  Rhodesia,  1889-99 
(Simpkin  &  Co.),  582  f ;  Papers  re- 
lating to  British  South   Africa  Co., 

338  f;  Report  of  Her  Majesty's 
Astronomer  at  the  Cape  of  Good 
Hope,  681 1 

Bukoba,  Der  Bezirk,  von  Oberleutnant 
Richter.  460  f 

Central :  Vingt-Deuxieme  traveroee  de 
r  Afrique  Centrale,  par  A.  J.  Wauters, 
226  f;  Photographs  taken  in,  by  D. 
Crawford,  352 

Climate  of  Tropical  Africa,  Report  of 
Committee  on,  226  f,  547 

Convention  Franco- Anglaise,  337 1 

Deux  ans  et  demi  au  continent 
myste'rieux,  par  M.  Payeur-Didelot, 
228  f 

East :  La  seconda  spedizione  Bottego 
neir  Africa  Orientale,  di  Vannutelli 
eCitemi,  117  f 

French  West :  A  travera  la  Gutnee  et 
la  Fouta-Diallon,  La  Mission  Mao- 
laud,  582  f ;  La  Region  Franchise  du 
Tchad,  par   A.  Monteil,  583  f;   La 
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Africa — continued. 

Casamance,    par    P.    Arnaud-Regis, 

681  f 

German    East  :    Notizie    sull'    Africa 

Orientalo  Tedesca,  del  G.  Pt*  stalozza, 

118t;  Die  Gletscher  dee  Kiliimnd- 

jaro,  von   Dr.    Meyer,   118  f;    Geo- 

graphisohen   Ortsbestimmungen   des 

Hauptmanns    Ramsay,    etc.,    460 1; 

Geographical    work    in,    321  ;    Dr. 

Duntz'    geological    explorations    in, 

446 

German  South -Weit :  Mit  Sohwert  nnd 

Pflug  in  Deutsch  Stidwestafrioa,  von 

K.    Schwabe,    337 1;    Note    on    the 

Pillar  erected  by   Diaz  near  Angra 

Pequeoa,  by  W.  L.   Solater,  337 1; 

Astronomische  Ortsbestimmungen  in 

Stidwest-Afrika,  von  Hauptmann  von 

Estorff,  227 1 ;  Besiedelung  Deutach- 

Sudwettafrikas,     von ,  Dr.     E.    v. 

Reichenbach,  227  f;  Etudes  snr  lea 

Colonies  allemandes,  par  H.  Uauser, 

681 1 

Haut-Oubangui,  Mission   do    Beliagle, 

459 1 
Invasion  euro pee nne  en    Afriqne,  par 

Ed.  Foa,  226  f 
Livingstone's    tree,    Mr.    Codrington's 

expedition  to,  317,  444 
Maps:  Foa's  journeys  in  Africa,  126; 
*  Daily  Mail  *  Map  of  the  Boer  Repub- 
lics, 694  ;  Stanford's  New  Map  of  the 
Orange  Free  State,  etc.,  694 
Marohand,  Re  tour  de,  par  G.  Demanche, 

336 1 
Middlebrooks  Photographien  aus  dem 

Leben  der  Zulukattern,  118 1 
Modern  Buudooism  and  Kindred  Insti- 
tutions in  Pagan  Africa,  by  Rev.  F. 
Snelson,  458 1 
Populations  naines  de  PAfrique,  par 

Lieut.  Dubreucq,  1 17  f 
Pygmies.  Les,  Negrillos  d'Afrique,  par 

M.  le  Roy,  227  t 
Rubber  plants,  Herr  Schlechter's  study 

of,  445 
South:  Bibliography,  etc.,  relating  to, 
by  H.  8.  Hollway,  338  t ;  Books  and 
Maps  on,  563 ;  On  the  South  African 
Frontier,  by  W.  H.  Brown,  582 1 ;  Dr. 
Passarge's  Journeys  in,  310;  Further 
Correspondence  relative  to  the  Affairs 
of   Swaziland,    228  f;    Invasion  des 
Zoulous  dans  le  8ud-Est  Africain,  par 
A.  Graiidjean,  228  f;  Geodetic  Sur- 
vey of,  667;  British  and  Dutch  in, 
by  H.  A.  Bryden,  682 1 
South    African     Republic     (see    also 
Transvaal),   Papers  relating   to   the 
Complaints  of  British  Sublets,  3:t8  t 
Trade  and  Shipping  of,  117  f 
Trans-afrikanische  Eisenbahn,  226 1 
Under    the    African    Sun,   by    W.    J. 

Ansorge,  117  t 
Uue  e"tudo  ine'dite  de  Stanley,  680  f 
Voulet-Chanoine,  Mission,  459  f 


Africa — continued. 

West  Coast,  cable  fractures  off,   401  r 

Portuguese  Discoveries  on,  665 
Agostini,  G.  de,  II  lago  del  Matese,  111  t ; 
on  Bathymetrical  Observations  in  the 
Italian  Lakes,  441 
Air- 
Exploration  of  Free  Air  by  Means  of 

Kites,  etc.,  by  A.  L.  Rotoh,  345 1 
Use  of  Kites  in  the  Exploration  of  the 

Upper  Air,  by  C.  F.  Marvin,  345  f 
Alaska  — 
Alaska  and  the  Klondike,  by  A.  Heil- 

prin,  583 1 
Alaska-Grenzfrage,  zwischen  England 

und  der  Vereinigten  Staaten,  583  f 
American  expeditions  to,  322 
Boundary  Question,  The  Alaskan,  by  H. 

Townsend,  682  f 
Glaciers  of  South-Eastern  Alaska  and 

Notes  on,  by  O.  J.  Klotz,  523  * 
Gold  fields  of.  Reconnaissance  of  the,  by 

G.  F.  Becker,  339  f 
Shishaldin  as  a  Field  for  Exploration, 

by  J.  Stanley-Brown,  583  t 
Yukon  Gold  District,  Geology  of  the, 

by  J.   E.  Spurr  and  H.   Goodrich, 

339  t 
Albania  and  the  Albanians  in  1898,  by 

Rev.  H.  Callau,  578 1 
Albatross   exploring    expedition    in    the 
Pacific  Ocean,  215 
i  Albert  Edward  Nyanza,  Mr.  Sharped  ex- 
plorations at.  662 
Alberto,  G.,Descobrimento  das  Filippinaa- 
pelo  navegador  Portuguez  FernAo  do 

Magalhats,466t 
Album  Geographique,  par  MM.  Dubois  et 

I       Guy,  236 1 
Aleutian  Islands,  Volcanoes  of  the,  Mr. 

Stanley-Brown  on,  567 
Algeria— 

Aures,   Notes    sur  \\  par  M.  Besnier, 

336  f 
Excursion  a  Bou-Saada  et  M'Sila.  par 

de  Galland,  680  f 
Foureau-Lamy  Mission,  La  marohe  de 

Is,  336,  680 1 
France  dans  le  sud  Algenen,  par  G. 

Mercier,  680 1 
Pene'tration  du  Sahara  par  l'Alge'rie,. 

par  L.  Kry*zanowski,  336  f 
Trade  of  (Foreign  Office  Rep.),  680 1 
Western  Erg  of,  336 1 
Algue,  P.  J.,  Baguioa 6  Ciclones Filipinos* 

335 1 
Allah-bund  in  the  north-west  of  the  Rann 
of  Kuchh,  A  Note  on  the,  by  R,  D.  Old- 
ham, 458 1 
i   Aimer,  Christian,  by  W.  A.  B.  Coolidge, 

689 1 
Alpine  District — 

La  regione  alpina,  by  Colonel  Gianni- 
trapani,  111  t 
Alps — 

Eastern,    Baedeker's     Handbook    for 
Travellers,  674  f 
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Alps — continued. 
Flora  of  the,  by  Prof.  A.  W.  Bennett, 

674  f 
Glaciers  of  the,  316 
Grundlinien  der  Stmktur  der  Ostalpen, 

von  Dr.  C.  Diener,  674  f 
Hints  ...  for  Travellers  in  the,  bv  the 

late  John  Ball,  109 1 
Hours  of  Exercise  in  the,  by  J.  Tyndall, 

109  f 
Morfometrici  di  alcuni  laghi  prealpini, 

pel  Dr.  G.  Halbfass,  329 1 
Pre  al  pea  Roma  tides,  par  H.  Sohardt, 

109  f 
Studi  orografici  nelle  alpi  orientali,  del 

Prof.  O.Marinelli,  109  t 
Altai    Mountains,  On    the  Zoology  and 
Botany  of  the,  by  H.  J.  Elwes,*216t; 
note  on,  204 
Altitudes — 
Sulla  determinazione    df-lle   altitudini 
presso  gli  antichi,  del  Prof.  Bertolini, 
346  f 
Altmann,  Captain,  map  of  King  Charles 

Land,  70 
Altmark — 
Arendsee  in    der,  von  Dr.    Halbfass, 

577  f 
Hopfenbau  in  der,  yon  Dr.  A.  Mortens, 

577 1 
Altyn  Tagh,  Central  Asia,  442 
Amaru-mayu  or  Madre  de  Dios,  447 
Amazon — 
American  War-ship  on  the,  567 
Hautes  regions  des  Amazones,  par  A. 

Viellerobe.  342  f 
Italian  Expedition  to  the  Amazon  valley, 

213 
Materials  para  a  flora  amazonica,  pelo 

Dr.  Huber,  462  f 
Pays   des  Amazones.   l'El-Dorado,  les 
Torres  a  Caoutchouc,  par  Baron  de 
Santa- Anna  Nery,  585  f 
Amboina,  Der  Wawani  auf,  von  A.  Wich- 

mann,  225  f 
Amdrup,  Lieut.,  expedition  to  East  Green- 
land, 449 
America(n) — 
American     History    and    Geography, 

228  f 

Bay  of   Fundy  Trough   in  American 
Geological  History,  by  Prof.  Bailey, 

229  f 

Central,  Dr.  Sapper  on   the  Physical 

Geography  of,  95 
Commercial  Directory  of  the  American 

Republics,  229 1 
Ephemeris  and  Nautical  Almanac,  464  f 
Fishes  of  North  and  Middle  America, 

by  Jordan  and  Evermann,  119  f 
Geographical  Society,  Medal  of, awarded 

to  Sir  John  Murray,  105 
Impressions  of,  by  T.  C.  Porter,  461 1 
lnter-oceanic  Canal,  Dr.  Nimmo  on  the, 

569 ;  Prof.  Johnson  on  the,  569 
North :  Select  Bibliography  on  Travel 

in,  by  C.  W.  Plympton,  339 1 


America — continued. 

Some    more   discoverers  of  their  pre- 
decessors' discoveries,  by  M.  A.  Ship- 
ley, 338  f 
South  :    On    two    unclassified    recent 
Vocabularies  from,  by  D.  G.  Brio  ton  r 
121  f ;  The  Vassalage  of,  by  J.  Frick, 
121 1;    Early   explorations  of,  241; 
Dr.  Steffen*s  expedition  in,  96 ;  Letter 
from   F.  P.  Moreno  on  Dr.  Steffen's 
Exploration  in,  219;    Geographical 
progress  in,  6;  Sur  le  commerce  du 
"caucho"  dans  l'Amerique  du  sud, 
par  F.  J.  Hessel,  685  f 
West  Coast,  Admiralty  survey  of,  84 
Amerind — A  Designation  for  the  Aborigi- 
nal Tribes  of  the  American  Hemisphere,, 
346 1 
Amorgos,  L'ile  d',  par  H.   Hauttecceur, 

453 1 
Amoy,  Trade  of  (Foreign  Office  Rep.), 

456  f 
Anadyr,  La  province  d',  par  A.  Silnitzky,. 

116f 
Andamans — 

Languages  of  the,  by  M.  Portman,  114  f 
Andean  Cordillera,  244 
Anderson,    J.     F.,    Sngar    Industry   of 

Mauritius,  118 1 
Anderson,  T.,  Vesuvius,  a  Note  on  the 

Eruption  of  September,  1 898.. 223 f 
Andes — 

Alturas  sobre  el  nivel  del  mar,  por  A. 
Baimondi,  684  f 

Climbs    in    the,  by  Sir   M.    Conway, 
584  f 

Exploration  in  the  Bolivian  Andes,  by 
Sir  M.  Conway,  14  • 

Volcanic  rock  of  the,  31 
Andreasen,  Captain,  map  of  King  Charles 

Land,  72 
a^  ndrco    ■ 

Ballon  d'Andre'e,  Le,  686 1 
Andree    search    expedition    under    Dr. 

Nathorst,  97 
Andree's  Route,  letter  from  Mr.  A.  M. 

Brice  on,  575 
Angles — 

Epreuves  des  instruments  destines  aux 
experiences  sur  la  decimalisation  des 
angles,  par  M.  Caspari,  343  f 
Anglo-Jewish  Association,  Annual  Report 

of,  347  f 
Angola,  New  Railway  for,  567 ;  Southern 

Interior  of,  Dr.  Baum's  expedition,  665 
Angoumois,  Une  raroisse    autrefois    en,. 

par  E.  Vincent,  576  f 
Anguilla,  Report  on  Vital  Statistics,  684  t 
Anniversary  Meeting  of  the  R.G.S.,  102  ; 

Dinner,  107 
Annotacoes  historicas,  de  L.  Cordeiro,  689f* 
Ansorge,  W.  J.,  Under  the  African  Sun, 

117t 

Antarctic,  The,  53 

Antarctic- 
Antarctic  and  Southern  Exploration,  by 
Hon.  P.  G.  King,  343 1 
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Antarctic  — continued. 
Antarctic  Climate,  The,  by  H.  Arc, to. v- 

8ki,  686  f 
Autarctic  exploration,  M.  Arctowski  on, 

517,548 
Bat  by  metrical  Conditions  of  the  Ant- 
arctic Regions,  by  H.  Arctowski,  77  * 
Botanischen   Ziele  der   Slid  polar  For- 

sehung,  von  Dr.  Neger,  343  f  I  note 

on,  448 
Climate,  The,  by  H.  Arctowski,  413  ♦ 
Deutsche  Slid  polar  expedition,  von  Dr. 

Ob.r  hummer,  231 1 
Deu'schon  Tiefsee- Expedition,  Haupt- 

crgebnuse  der,  Ton  Dr.  A.  Supati, 

231  f 
Erkl'arung  geographisober  Namen  a  us 

der  Siidpolarwelt,  von  E.  Oppermann, 

231  f 
Expedition  Antarctique  Beige,  231  f  ; 

343 1 ;  pur  M.  de  Gerlache.  686  f 
Expedition,  The  National,  Deputation 

to  the  Government,  190  ;  Congratula- 
tions of  the  Adelaide  Geographical 

Society,  203 
Expeditions,  The,  by  Sir  C.  Murkbam, 

473  * ;  Progress  of,  7,  439,  410 ;  Ger- 

luchc**,  7  ;  Borchgrevink's  8,  438 
Ocean,  temperatures  of  the,  39.  40,  45 
Physical    and    Chemical    work   of  an 

Antarctic     Expedition,    by    J.     Y. 

Buchanan,  552  * 
Plans  for  Antarctic  Exploration,  342  f  ; 

i*lans  for  reaching  the  South  Pole,  by 

(i.  Urosvenor,  586  f 
Spedizioni  polari  anturtiche,  by  G.  Pini, 

586  f 
Terra    Australia    Incognita,  bv    Prof. 

Morris,  58l>  t 
Through  the  First  Antarctic  Night,  bv 

Dr.  F.  C^k,  686  f 
Treibeis  in  siidlichen  Breiten,  von  L. 

Dinklage,  586  f 
Anthropogeographie,  von  Dr.  F.  Ratzel, 

124  f 
Anthropological  Expedition  to  Torres 
Straits  and  Sarawak,  302;  Anthro- 
pological Investigations  .  .  .  Children 
of  the  New  York  Juvenile  Asylum,  by 
Dr.  A.  Hrdlieka,  461 1 
Antitaurus    und    in    Cilicien,    Chuntrcs 

Reisen  im,  226  t 
Apenninske'no  ku   Balkanokemu,  Yztah 

poloostrova,  by  S.  F.  Nerad,  224  f 
Apulia — 
Sulla  Plastica  e  la  Geologia  della  Re- 

gione  Pugliese,  di  C.  Bertacchi,  331  f 
Arabia — 
Arabica,  par  le  Comte  de  Landberg, 

333  t 
Expedition  nach  Siid-Arabien,  von  Dr. 

C.  Graf  Landberg,  224  f 
Siidarabische   Expedition,   von    Dr.   C. 
^  Graf.  Landberg,  678 1 
Siidarabische        Expedition   .    .    .    des 

Grafen    Carlo    Landberg,    von     Dr. 

Muller,  333  f 


A  ram  ay  a,  Senor,  remarks  on  "  Explora- 
tions in  the  Bolivian  Andes,"  31 
Ar'aometer  .  .  .  im  Atlantischen  und  im 

Stillon  Ozean,  von  Dr.  Kiamer,  688  f 
Arbo,    C,    Fortsatte    Bid  rag   til    Nord- 

msDndenes  Anthropol^gi,  112  f 
Arc  of  Meridian  of  Quito,  Ke-inoasure- 

ment  of  the,  323 
Arctic — 
A  Tliousand  Days  in  the,  by   F.  Q. 

Jackson,  122  f 
Currents,  Drift-casks  for  the  determina- 
tion of,  326 
Expeditions:   Duke  of  Abruzzi'a,   98; 
Nathorst's,  97, 448, 534 ;  Peary's,  325, 
448,  570;  Well  man's,  326;  Russian, 
proposed,  327 ;  Sverdrup's,  448,  571 ; 
Stein's,  326,  571 ;  AndreVs  probable 
route,  575 
In  Nacht  und  Eis,  von  B.  Nordahl  und 

Lieut.  J  oh  an  sen,  231  f 
La  via  al  Polo  Nord,  Breve  Critica  della 

geografia  fisica,  343 1 
Swedish  Arctic  Expedition  of  1898,  by 

Prof.  Nathorst,  51  *,  155  •,  686  f 
Temperatures  of  the  Arctic  Ocean,  38, 
40,44 
Arctowski,  H ,  The    Antarctic  Climate, 
413*,  686  f;   The  Bathymetrical  Con- 
ditions    of     the    Antarctic    Regions. 
77  * ;    on  Antarctio    exploration,   547, 
548 
Ardishai,  Lake  Urmi  region,  507 
Argentine— 
Argentina,  II  Distretto  consolare  di  La 

Plata,  del  C.  Nagar,  341  f 
Missions  Franciscaines  du  desert  argen- 

tin,  par  Mme.  Beek-Bernard,  120  f 
Resultados    Hipsome'trioos  de  algunos 
Viajes  del  Dr.  Bodenbender,  por  O. 
Doering,  584  f 
Territorial  area  of,  245 
Argent  me  Chilean  Boundary  in  the  Puna 

of  Atacama,  322 
Argentine  Lake,  253,  260 
Aridity  in  the  Western  United   States, 

Increase  of,  Mr.  Leiberg  on,  212 
Arizona — 
Ausflug  nach  Tusayan  (Arizona),  von 
Dr.  Ehrenreich,  683  f 
Armenia — 

Forschungsreise  durch  Armenien,  von 

W.  Belck  und  C.  Lehmann,  224 1 
Reisebriefe  von  der  Armenischen  Ex- 
pedition,    von      Drs.     Belck     und 
Lehmann,  113  f 
Armitage,  A.,  award  to,  103 
Armstrong,  Sir  A.,  obituary  of,  217 
Arzu  island,  Lake  Urmi,  514 

All-British  Railway  to  China,  by  C.  A. 

Moreing,  678  t 
Barren  der    Danduschka,  von   W.   R. 

Rickmers,  582 1 
Britischcn    und    franzosischen    Beait- 

zungen  in  Yorder-  und  Hinterindien, 

von  H.  Wagner,  225 1 


INDEX. 


701 


Asia — continued. 
Central  :  Reiee  durch  Central- Asien 
und  China,  von  Drs.  Futterer  und 
Holderer,  114  f;  M.  Dutreuil  do 
Rhine  in,  letter  from  M.  Grenard  on, 
328;  Dutreuil  de  Rains'  Mission  in, 
Final  Results,  442;  Meteorologisobe 
Beobachtungen  in  Luktschun,  Zen- 
tralasien,  von  Dr.  Friederiohsen, 
581  f ;  Dr.  Sven  Hedin's  work  in,  90 
Durch  Asiens  Wiisten,  von  Sven  Hedin, 

225  t 
East :  Reise  dea  Grafen  Bela  Szechenyi 

in    Ostasien,    114 1;     Wirthschafts- 

verhaltnisse  Ostasiens,  von  A.  Wie sen- 
burg,  114  f 
Geographischen  Forschungen  und  Rei- 

sen  in  1898,  von  Dr.  Juttner,  678  f 
Heart  of  Asia,  The,  by  Skrine  and  Ross, 

336 1;  note  on,  560 
Highway  of  the  Nations,  etc.,  by  Colonel 

Mark  Bell,  678  f 
Maps:    Carte  de    l'Asie    Centrale,  et 

Carte   Ethnographique  et  Politique 

de  l'Asie  Centrale,  par  F.  Grenard, 

238 
Mission    Scientifique    dans    la    Haute 

Asie,  par  M.  Dutreuil  de  Rhin?,  225  f 
Reiseskizzen  aus  Transkaspien,  von  G. 

Boehm,  336 1 
Vom  Mittelmeer  zum  Persischen  Golf, 

von  Dr.  Oppenheim,  117  f 
Asia  Minor — 
Asie    Mineure    an    point    de    vue    de 

Immigration     allemande,     par     Dr. 

Oehlmann,  579  f 
Aus  Kleinasien,  von    Dr.    Escherioh, 

226 1 
Chemin  de  fer  projete*  entre  la  Me'di- 

terranee  et  le  Golfe  Peraique,  par  M. 

Morel,  113  t 
Maps :      Archaologische     Earte     von 

Kleinasien,    von    Drs.     Ruge    and 

Friedrich,  348 
Assam — 

Mikir  Hills  in  Assam,  Geology  of,  by 

F.  H.  Smith,  458  t 

Trade  between  Assam  and  adjoining 
Foreign  Countries,  Report  on,  by  L. 
J.  Kershaw,  458  f 
Astronomic    und    Geophysik,    Jahrbuch. 

der,  von  Dr.  Klein,  234  f 
Atacama — 

Erzlagerst'atten  der  Atacamawiiste,  von 

G.  Nordenskjold,  684  t 
Atlantic — 

Eastern  Margin  of  the  North  Atlantic 
Basin,  Mr  Hudlfston  on,  327 

Pilot  charts,  128,  239,  469 

South,  cold  bottom  water  of  the,  553 

Temperatures  of  the,  38,  40,  44 
Atlases — 

Atlas  Melin,  par  A.  Paris,  127 

Atlas  Universel  de  Geographic,  par 
MM  Vivien  de  Saint  Martin  et 
Schrader,  239,  349 

Bartholomew's  Physical  Atlas,  vol.  iii. 


Atlases — continued. 

Atlas  of  Meteorology,  590;   Review 
on,  by  Dr.  H.  R.  Mill,  649 
Historical  Atlas  of  Modern  Europe,  by 

R.  L.  Poole,  126,  468 
Meyer's  Hand  Atlas,  239,  349,  469,  591, 
695 
Atmosphere — 
Circulation  of   the,  by   Prof.    W.   M. 

Davis,  586 1 
Explorations  of  the  Upper  Atmosphere, 
by  H.  de  Graffigny,  345  f 
Atmospheric  and  Oceanic  Currents — 
Ueher    einen    hydrodynamischen  .  .  . 
Mechanik  der  Atmosph'are  und  dea 
Weltmeeres,  von  V.  Bjerknes,  687 1 
Atmospheric  gases  dissolved  in  sea-water, 

Determination  of,  554 
Atmospheric  Tides — 
Ecaits  barome'triques  sur  le  meridien 
du  Soleil,  etc,  par  M.  Poinoare,  687  f 
Auk  Horn,  Spitsbergen,  64 
Aurora — 
Ueber  .  .  .  Periode    der    Polarlichter 
und  Ge witter,  von  N.  Ekholm  und 
S.  Arrhenius,  687 1 
Austin,  Major,  From  Njemps  to  Marich, 
Save,  and  Mumia's,  307 ;  Lake  Rudolf, 
148* 
Austin,  O.  P.,  The  Commercial  Develop- 
ment of  Japan,  580  f  ;  The  Commercial 
Importance  of  Samoa,  464  f 
Australasia — 
Edwards's  Australasian  Catalogue,  by 

Mr.  Petherick,  231  f 
Mineral  Waters  of.  Composition  and 

Properties  of  the,  342  f 
Seven  Colonies  of,  Statistical  Account 

of,  by  T.  A.  Coghlan,  342  f 
Seismological  Phenomena  in,  342  f 
Australia — 

Artesian  areas  of,  408 

Au    travers  du  Continent  Austral  ien, 

par  Captain  Vere  Barclay,  342 1 
Central  Australia,  remarks  on,  by  W. 

H.  Tietkens,  463  f 
Contribution    to    Australian    Oceano- 
graphy, by  T.  W.  Fowler,  463 1 
Coolgardie  Gold  Fields,  Geology  of,  by 

T.  Blatchford,  586 1 
Discovery  of,  The   Part  borne  by  the 
Dutch  iu  the,  by  J.  E.  Heeres,  585  f, 
685  f 
Divisional  Systems,  by  R.  H.  Mathews, 

685  f 
Eaglehawk  and  Crow,  a  fctudy  of  the 
Australian  Aborigines,  by  J.  Mathew, 
685  f 
Federation  of,  685  f 

Maps  :  Reduced  Survey  of,  by  J. 
Bartholomew,  127 ;  Remarkable  Maps 
of  the  Fifteenth  and  Sixteenth  Cen- 
turies, by  F.  Muller,  127 
South  :  Tides  of,  by  R.  Chapman  and 
Captain  In gl is,  586  f;  South  Aubtralia 
as  a  Federal  Unit,  by  Hon.  J.  Cock- 
burn,  122  f 


A  i]  a  I  ral  in  — eo  n(  t  aiuid. 

Was  Australia  iliji.-rjv.-rcd  in  the  Bii- 
teenth  Centurv  ?  bv  E  Heawoi*I, 
421  •;  letter  from  Mr.  Edmund  ou, 
574 

Western:  Geology  of  tlie  Coul^nrJie 
Goldfleld.  by  T.  Bl.it.-I.ft.rd.  586  t ; 
Botanical  Results  of  Jnurner  into 
Interior  of,  by  S.  Moore,  S8flt; 
Western  Australia,  its  Pusition  and 
Prosjjecls,  by  T.  Chambers,  342  f 

Tear  Bonk  or,  for  1893,  by  Hon.  E. 
Greville.  231 1 

Meteorologie     und       WHlHrgBflttPllll. 

Jnhrbiicher,  110  t.  576t 
Pfloge  der   Erdkun.ie   in   Oealerreich, 

IKIt 
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Musset,  461 1 
New  Guinea — 
Chez  les  Papons,  par  R.  P.  Jnllien,  685  f 
Discovery  of,  by  An  tenia   D'Abreo,  by 
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Bailey, 463 1,  585  f 
New  Light  on  some  Mediaeval  Mens,  by 
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Lands,  Department  of,  Annual  Report, 

121  f 
Mines  and  Agriculture,  Department  of, 

Annual  Report,  121  f;  Notes  on  the 
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Statistics  of  the  Colony  of,  463 1 
Westport  Harbour  in,  Wave  Basin,  by 

T.  H.  Rawson,  464  f,  686 1 
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Advancement   of   Science,   Address 
by  Sir  J.  Hector,  466 1 
British  Association,    Address   to   the 
Geographical  Section  of  the,  by  Sir 
J.  Murray,  688  t 
Deep-Sea  exploring  expedition  of  the 
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diffe'rentes     profondeurs,     par     A.. 
Gautier,  587 1 


730 


INDEX. 


•Oceanography — continued. 
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Opium  trade  in  the  Shan  States,  390 
Oppenheim,    Dr.,  Vom  Mittelmeer  zum 

Persischen  Golf,  117 1 
Oppenheimer,  Sir  C,  Trade  of  Frankfort- 
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Organisation  d'un  voyage  d'exploration, 

par  J.  Dybowski,  347 1 
Orgflos,  O  •»  Muricy "  da  Serra  dos,  pelo 

Dr.  Huber,  462  t 
"  Oama  "  early  maps,  623 
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par  J.  Girard,  123  f 
Temperatures  of  the,  38,  39,  40,  45 
Pacific  Islands — 
Photographs  of  New  Guinea,  etc.,  by 
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Pescadores  point,  401 
Parsons,  Colonel,  The    Eastern    Sudan, 

459 1 
Partsoh,  Josef  (Biography),  235 1 
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Molesworth,  352 
Baluchistan,    British,  etc.,  by    G.    P. 
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Sur  la  mesure  absolue  du  temps,  par 

G.  Lippmann,  344  f 
Unificazione  del  calendario,  Una  dis- 
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Togo  im  Jahre  1897-98,  von  H.  Seidel, 

337  t 
Tomsk,  Das  gouvornemont,  von  P.  Roma- 

now,  116f 
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Trinidad,  its  Capabilities  and  Products, 
by  Sir  W.  Robinson,  342  t 
Tripoli,  Trade  of  (Foreign  Office  Rep.), 

583  f 

Tronador,  Mount,  Andes,  363,  364 

Tropics — 
Siedelung    in    den    Tropen,    von    G. 
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Papers  relating  to  Events  in  the  Uganda 
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l'Epouvanto),  ]>ar  P.  Gruyer,  453 1 
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235  f 
Vasco  da  Gama  and  his  Companions,  by 
A.  G.  Wright,  588  f 
Vasco,  G.,  Soudan  Francais  :  Le  Massacre 
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of  Cadiz,  577  t 
Venetia — 
Valli  de  la  Ve'ne'tie,  par   Thorndike- 
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Walcott,  C.  D.,  United  Stales  Geological 
Survey,  Fossil  Medusas,  229  t 
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W.  H.  Dines,  233  f 

Winton,  Sir  F.  de,  remarks  on  ••  Road- 
making  and  Surveying  in  British  East 
Africa,"  290 

With  Nature  and  a  Camera,  etc.,  by  R. 
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